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i EXECUTIVE SUMMARY
^

3
-4 This-documert presents the treatabilitytest plan for pilot-scale pump

5 and treat testing at the 200-BP-5 Operable Unit. This treatability test plan
--b --has-been prepared in response to a tentative agreement between the U.S.
=-1--- - -=----Depar-iment". nf--t`ner=gy -(DvQ,the- U.S.-En'rironmental" - pr{}tcction Agency (EPA),

8 and the State of Washington Department of Ecology ( Ecology), as documented in
9 Hanford Federal Faci7ity Agreement and Consent Order ( Tri-Party Agreement,

10 Ecology et-al: 1989a) Ciiartge-Controi Form-M=13=B3=03;-dated September 30,
- n+ a so-. o1 oa;:ly ...,:,:,,:...., r.,m..l..+G,,i'-11- _Q43- n„-#̂,..an#,,at '̂ îo.. ag,w eem,.o . requ,. '̂ res th..+,., f o ll owing of the

i2 activities '6esrribe.. 7^°n `^n7--ST -ES`L -I}lan, d- Zflf1.RD.S n'n,crahlc L^nit Interim----- -- -- --_L-_ ..--L- .,

13 Remedial-Measr:re(-IRM)_Freposed Plan be developed for use in preparing an
_--14 int_erim_Action Record of Decision ( ROD). The IRM Proposed Plan will be
, 15 supported by the results of the testing described in this treatability test
^^6 plan, as well as by other 200-BP-5 Operable Unit activities ( e.g., development

7

. ..:^L ^^^....,. {. •
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3 n:r•^ 1_ l ^
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On
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+/1 wi^1

A\.I.^VII
/.^

nl/(^lJ willU-. -^{YSIYI-:fG'-Q.T]^.S]:::Gl: t-)i - ^II I^G - .l ]Y^, -Y -- -ill

---Tn^r^=f{v t'"° i"^rnr"1: 1 act:!ln(5-^- T^T!" - QrOUndwater--LORLym-l{lwl',"ll^n -ti.iic ^vv-ur -.^ir^• y z^a rsss:

^io n^or^hio ii^i+

21 Theapproach-di-scl:ssed-in-th-i5-tre,atahil;ty--teSt -plan -is --to conduct u
r:42 - -- pt-t„4 se=°i_ p0irp aal& ^t=as te^t ;rr; ea_ :,i r :^^ i^rticnrtam'rrtanL plumes

23 associated -witn-the 200-BP-5Qperable-Unit._Primarycontaminants of concern
24 are 99Tc and "Co for ^roundwa'ter affected by past discharges to the 216-BY

p- .. On.. 9AOnd ^'1^_
25 ^rits; and sr; °""' Pi^;`and '°' cs for groundwater affected by past discharges

to_th,e 21(i B 5 R ve~se a21i. T^ ^ilot-sr.ale trratability testing presented
O1 in- iL- 1- i Ft- ti-' q-iL l. _--, has two primary pllrpllCPS.^,R r IAfI.

2^ • To assess the performance of groundwater pumping with respect to
----?_n - theabilit to extract a,i nif;cart amount of they g p1 1111UIj

311 £ontaminant -masS -pr-e}ent -in -the -two contaminant piumes.

33 • To assess the performance of aboveground treatment systems with
..C3= respec* to t- re-ove "° primary contaminants present

- 35 in-grcundWzter k ithrirnwn-froal t^ two lUllta:II11Gllt piulTieS.

37 impiementing the two pilot-scale treatability test systems described
38 under this treatability test plan will allow information to be gathered on the
39 effecti'veness, -operating parameters, and resource needs of pump and treat as a
;v pcLeFItio1 interim action alternative. The overall scope of this test plan
A 1 lnc1u.J...•vi :u^s.

4
n
L

43 • yDescripy^ ti ryo, n, of thepump and treat systems ♦to be tested at_ I^ ê ach of
.....

aa._
L,:i^ 4^^_t^5-1:-ir@r'_yr^ml1r1S^C^Jl.)YI-

+

l1YY_

45 - and data quality objectives ( DQOs) that will be used to evaluate
4c the effectiveness of the pump and treat systems.
A7
7,

----_.w->_-_-.---_--_..
•

a.___^
l-_:^^

a^ : 1ul Z^"^i'ss-ro^r-'vr -cnr 1 reac^10i7^ ^s'i $Yiu i uu i es to be Lesiea and
_ _ ...12..ti-.._ -__l..J11> ^-uu

-_4n StipjiBl^lit^ 1_s'i^ii^l^pBi@ilyns lv_^sle+; s^sgl^hnratnry

--50 tr^atability tests, process flow and conceptual design
51- descriptions, and equipment; fabrication; utility, and system
L? r+^.r•+:.n nnn.lr
_ _-_. ^ur ::.........

53
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-------; - ---- - - -iesci';-t;-on--0T` -i#•I^ an^-treat-SY$t@^^r-P @rfEriRanGe , 0Perati-nyp p., "
--- -- -s --- ----- -- --------- 'rJi.°^c2di_ireS; - and-operat-ifln3-l--conti'ol-s, as-'v(e1-i--aS`icipated
-----_--? ---------- -------n+nnatE•"}nn-2"+',;+;..^ 7,.+.... +..._... ...^ -,.^i^`r^iw, anaiJ6 c^, paraiTie6 2rS, analytical

- -
...-.. .l...-....

- - ' ------- ---^----- ------- yrviceuurc^^ and yiiaiit;r assur`dnce protocols.
5

r - rr--:,^-{}^r- r"{^iA, rn'+'F^'1'+ + +' ..1:1NNEl;2"t+ J: --t-:ca^auiMy LeSLiiig aiements,
7 including personnel andenvironmental health and safety controls,
fi process and secondary waste management and disposition, schedule,
° and program organization.
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i

L !r•;i ne 200 xreasGr-4ng na[^f4r9_^te_(r^gurg__1 11arg included on the U.S,
^ Environmerltal Protgction Agency ( EPA) National Priorities List ( NPL) under the

- -.:a..ali o,.......I,G,N„t,.. • . .-5 --Comprahensive-Envircnlmlelll,se, Compensat i on, and L i ab i lity Act
IY7- (C€RC1.A).- The Hanford Jci+ Ĝ , established in 1943 , was originally designed,

n .l _a_J i .^ Un;;L and UUG,a4ga tioproduce-plutonlum for nuclear weapons using production
_9 reastorsane_fh^icaa-raprncessing nlants• Operations in the 200 Areas
lil.-. i-nliR'llledId(33!2Jyseparation nfSpecialn.LclQardflatPrialc frfnt:.;irradiated- ...---' '-'-
11 nyclear-fuel_and_.relatgd- Gbemical.._lin&..fuel_ orocessina-anwd5te_management_

Ln=genBralr cnt1Plcaj aI?4-.ow l°Yal!"3^']f?^Fl.'Q 1 S^u1^^! steS'sSS ^._. ^ ith
13 these operations were typically disposed to the ground via infiltration
:4 structu^es such as cribs, ponds, ditches, and injection wells resulting in

groundwater contaminatioil.
••^Y

T7 An aggregate area management study program was implemented under the
.%' u4nford Federal Facility Agreement and Consent Order (Tri-Party Agreement,^__- ^

7 ecoiu9yeiar i^iSya7 ta assess source anp_gr0undwater contamin,ititln in tha
as^n )nn n n„ +tin f1P_^1n - -+^-v¢r^.l1i^'gl"di ali aC 6 i uii_ rg3^._ ua_cu .ll suc ^S- of -the St^^die +ann

^i Str^tcg^t f_m Tr° _:.n treest^ras uev^iopeti'wtiich favored the i mpiementation of
interim remedial actions to expedite the cleanup process. High priority

-l-roundwater contaminants were identified and interim remedial action
24 recommendations--werema.defoiinwinsj_thP HanfordPast-?ractice Strategy (DOE-RL

a ^r nn a'rll?r- -_14411. Recammgndations i^2rerta^'e-basedGntkeura^r,^fyr. - -aft-i_:: _.._i wnetner
^o the nature and extent of the contamination was adequately understood to select-- ^.
zi-- and inpiement remeaia; actions.
7u

-^- --- - r:- --_ _ .__----^^= ine2vutast Grounhxrater Aggregate Area Ma.n.agement Study Report (AAMSR)
30 - (D"uE-RL 1993a) summarized information about groundwater contaminants beneath
-31-^^^e-2o^- East Area and provided recommendations for prioritizing,
32 investi ga^iria,ard_remediating=vari0:!Yconta:rina^*-s and plumes. The 200 East
3-3--------Groundwater AAMSR ( D"uf-RL 1493a) recommended that one contaminant/plume
34 containing the highest concentrations of 90Sr be addressed under an expedited

__ ^----- rCs
•

I. •; Er
nn
v9

^ _Au `h a
-`

L
_
;

'.
x- other-^- contaminants/plumes ( 9oCo, 9 9Tc,-- J ^3Vr9e GL-aL I { fq-`°¢n Ln;

:s,F. 23ar240
i1i, n n3G, ---dii%1 T(1 i^' P t_ = fil^`C - rt i•- ^ r•e!^ed 1 a I. rai_, 6_ 3dtlr_ _ed a:.de. ^rugrirr

37 measure ( IRM) efforts. Discussions between the U.S. Department of Energy
-__-sa -_---(DOE); theEPA; and the Stateof Washington Department of Ecology ( Ecology)

3g havP res!'lted in an agreement in princinle to_. address all seven
40- -cnnt:minants/g^ume° 1^n^-r ^ ^c +•'•^-IPMs-i^1-th¢-20C-BP-B--Operatsl-e ^1°•. TL_3 V .. ^ V. 6wV ^uY^. ine
44 _= °°Cu,= "Tc,,-cyanide, and nitrate-contaminantsjpiumes are associated with

°$L.-_ - 7rsu^iQE't . rer Zr a.r.^-zt'7 D. Ly past disposaT prazticer-invoiving primarily the 216-BY
43 -Cribs (the216 B-43 through 216-B-50 Cribs, as well as the 216-B-67 and

-_=-44-_- 216-$-61 Gribs), and_wiii together be referred to as the "216-BY Cribs IRM
-,^ " - - ' YO 137 2391240^t5-= p-^tg I^i- iaic . _iaai-.acr_ui' Li;-iS doc'Jment._ The Sr^- ^S, and Pii

;6 -_contaminan'ts/plumes are _assdciated with nrnundwater around the 216-B-5 Reverse
we11, a d will together-be-referred to as the t'216-6-5 Reverse Well IRM plume"

4o in tlie reiTlainder of this doCnmPnt_
49
50-== --- The 200 Easturoundwater AAMSR ( DOE-RL 19103a, Section 7.0) provided an
51 initial feasibility study that screened technologies for groundwater

.- _ .- ^an>vss . IS^:52 l';°+'^n in the Pon Fact area and developed preliminary action
T@ ^f r T c' ^! ^1 ri n ;nc!•]rltt2t1alMl ^.... _se ^S..A.71a._SV0.. lI!.r I .1..P--1!.. A!'.f•i.Rn ••••r•.1...
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Y---- pump and-treat,-treatmgnt-at-point-of useidischarge, and physical or hydraulic
2 containment/control. Of these alternatives, pump and treat is considered to
3_ 4-.^ n n :.ppropriate interrm action alternative, considering the IRM goal of risk
4 reduction. Pump and treat has been tentatively agreed upon by DOE, EPA, and
3 E o, e e , "•"• ""_° ^--•--Ll^€o+ ^y=-far=p; ot seat s t.it.y=aL the2u„-a; -; v,;eroc!e Un1t as dntumented in

--- - -thE--T7'bParL R ree^!eS? *_ . . ..F y 9 (FCO-logy--et--a!-.--1Q89a)-Cha.n.ge Control corm M-13-93-03,
----_7--- -dated-September-30,-1993,--1'histentativeagreemPnt-alsn rp_.,_^^^;roc the- -

8 --preRaratfon-3f an -IRM -Proposed -Plan f„1}owing-comp-l-ation of the pilot-scale
9 treatability test, and clarifies that the primary contaminants to be addressed

10 in the 200-BP-5 O,^erable Unit pilot-scale treatability test are "Co, "Sr,
- ^o_ •.-, _ , a .. „

^^- lr-? 'r_"_F'ni!!ent system will hg

-----lr- sp2ti-Fitally designed- tv remove these radionuclides, the system will also be
13 assessed for its effectiveness in removing secondary contaminants
14 • e ; -Tyani0

.
2 ^n. -nY..t7at.tTr

. .
CnowFY.o eX.--- ^:-; ^ l ^TSt-iTr the gruuna'water. Treated

----groandwater-wr}l -be returned to the aquifer within the boundary of the IRM
L L LJ..-....

p:ume rrom wm cn it was Witnarawn.
^1 7
'' - A}thoughpump and treat is generally considered to be a viable means of- - ' B -

reducing the mass of mobile contaminants in groundwater, numerous site-
0 -spec#frc=factorsma'; -influerce-t::e effectiveness--and-selecti-on-of--pump-and
1 treat as an interim action alternative. The purpose of the treatability

Y.^77 t a_. ----- 5_t i ng d a_sC. •n_ t h î-S - t_-..as} plan wil-1 be to a .....c ..+ +..,-+r'̂ bEd a. _;SeS;- the abiTity to n.cL Lc^,.
^p@rf:srmaroCe -c?bj2Ct-ii7e., i^liing effeCtiveness, operating
24 paramet?rs; a .n _̂ ra _%ource needs-ass€€}ated--::ith-gx'tra€'ting and tr2atiny^ the

---25----- primary contaminants present in the 216-BY Cribs and the 216-B-5 Reverse Well
26_ IRM-p^urrs._- The tesL w _:!„W i ll aiso serve as a proof-of-principle demonstration,

- - - 27 -- and estabi is#L engLne4:rirtydn41--v:a}ues=arrd-funti€!na=l- costi=ta-support the
28 selection of an effective treatment technology.
29
30 -- - Following the treatability test, an IRM Proposed Plan will be prepared

-_31 to support an Interim Action Record of Decision ( ROD) for the 216-BY Cribs and
-- •. - -2- -u ^.. r i. T ..n. ^ n,

wi llc u o- -_neves 5^- - 1 - s M^'litfrPS. llje 71 Cf'1pL12-:1 !'!dn w'L^ b€- S'•kYr4rt$r^ by
^J +_... i... l i L.. ^ i ..L_9d + l r i
.: ;,i^c 1 csIIYCS -U5 i,nt; ti CatdU,-i i ty 6ESt--ai:f^ a ^ua:^ ^^t i1^iiS^ 2isESTmer!L `Lnat

_ A F ' + TL... Tnu n......^N°..- .,^ 'tJi 1 1--.OE-k^S-on-the--IRM-c^Rtaminan^".- The anri r,-sed Plan will develop and
___ ^3 r.ol ate a li::ited number of alternatives ( e.g., pump and treat, hydraulic

36 - control, no action). The need for additional treatability testing, field
37 characterization activities, or feasibility studies will be addressed in the

, - _ 38 _-_-M -Propo-sed Pl an -and/or Lhe--interim--Action -ROD.----Once - i-ssued,- the Interim
33 A€ticn ROG will address CERCLA standards, including satisfaction of applicable
40-_ orre]evynt-a,n.^±_ appropri_ate--federal and state requirements ( ARARs), pertinent
41 to implementing the required interim action(s). Any residual contamination
42 not addressed in the Interim Action ROD should be addressed in the final
43 remedy selection process.
44
45 It may be determined during treatability testing that pumping
45 grcundwater would not effieaently=ac,ilQVe=asYtj'}iTfT::arrt amvunt of ivrlaminant
47 mass reduction in the groundwater, thus indicating that the goal of an IRM,
48 -risk-reductio.n.,-may--not--be--best-a€hieved--by-a--pwnp-and-treat 3nterir action
49 alterhatlVtT: i^eVer^heleSS;-t17TS--treatabTlTty-test plan anticipates the
au --per-formance-_of-treatment-tystem testingfor ;roundwater--removed from the
51 216-BY Cribs and 216-B-5 Reverse Well IRM plumes even though it is has not
-32- =#reeir deft-ermined whetirer pumping groundwater wii i effectively remove a

200-BP-5 - 01 /25/94 1-2
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1 significant contaminant mass. The overall rationale for this approach is
z based on the following key reasons:

4-- •- _- Data -ori -treatment --effectiveness w-i]i--be --needed to support the
5 - evaluation of potential treatment technologies during development
0 of-iiterT,r_ast_icn-al-ternatives prior to a -final -,-RM -decision-for
7 the 200-BP-5 Operable Unit.
a

9 • Trea-tment system-test-resuits woirld be useabie for other Hanford
--•14 Site xespanse alternative eva?uatT_ons hypr,viuing effectiveness

° 11 ..................__ _ --d`^fa-nn--timil-aY'.&rtqtc^,!!i,^.ZPrS-3RL^ "ed-'.a ( a,^y•r yU$r pr^b58nt also in
i^it iF SpY11iyS gi'OundwatBi'j.
13

- ' -i___---^ l, a _ c^r.. a., .f - ^h'--__-__-=---b4 uf: ^un ri-wat a_r- pimp^â- `̂o t"ne ^r..e- to as......eee,.e }h.o ,.,,i 1 i ty to extract
contaminants from the aquifer would be treated prior to return,

`=6 tvhirh is consistent wi_th_a_hi.as for ertianand the-goal Of ris4
i
q i reduction...,
h^n

T<-;cDarty ";r2 2Rt (€p3loqy=et al. 1989a) Chdng2 Corttrol Form M
^40 13-93-03 ( September 30, 1993) requires that this treatability test

p?an-"recommend treatability test(s; be performed for the most
viable technology(ies)". This requirement is satisfied by the

21_____ rgescriptinn of the anticipated treatment system testing provided
--_24 in this troatahility tect plan

26- This treatability test plan describes laboratory- and pilot-scale
e

-I
-

.. [
^--•--l •1- P-^if ^'.@- Pi.ei-$ n^;.m i d- -^;^- y

fi..
rE7

..-

uf^
^

9^rati
i

27` i
.

ii
+

c111C - t
nw

uv
fi

- b
^

f `===-- --t^'t133,;^^^- ^ vNrraure Unt^. The
'L-$ _ -aoproachisto conduct two, independent pilot-5Sal€IEstsSl1ef]f1C to the 7l6-
^n nv r._lb _ rn^^ _ l..___cr o^ ^rios rnr^ piume and 216 B-5 Reverse Well IRM plume, This document provides
30 ----the -purpose; -scope-, -a-nd-olijectives-af -the treatabiiity testing; describes the
il- iaci inrar;onS;_d]sCussesthe treatment technnlnaiac rhnca_n for the tests;
32 descr^brsthr tr_eatabiiitytestsystem design, ooeration, and monitoring; and
33 -}aci.:aes a*°st sch°d',a e. This treatability test plan is a secondary
34 -- documant, as this term is defined in the Tri-Party Agreement (Ecology et al.
a
nr-
o 1989a). roliowing t he compietion or treatability testing, a treatability test

36 report will be prepared summarizing the results of this study. Treatability
yne+;...r '. .... •..,J +.. L... •.;
'-&=5L-IfiVts-CnU'IL^-LCit-tii Gt C{^{nEil^t^d in ^ii^

3A

39
4V 1 PuRPVJL !YD J4VpL1. \

.11
Y1

42 Pilot-scale treatability testing has been identified as a principal
43 aft;^t,+ _req,li dt--^: :__} freu 0iup;artan Inter lm AOti,an_MfIrr,r th e 21004P-5 Oparable
44 Unit by_providing-sri#ical information regarning gra.:ndwater treatment. The
45---- purposes of this pilot-scale treatabilitv testing are

-Al4u
y^- -"' assess the-Gerforrnance of aboveground treatment systems with- - - -
48 respect to the. removal of 60Co, 90Sr, 99Tc, 137Cs, and 239n4oPu from
45 - groundwater withdrawn from the 216-BY Cribs IRM plume and 216-B-5
50 Reverse Well IRM plume.
5i
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1 - To assess the performance of groundwater pumping with respect to
-t„e-$Atr3cti0is of 210-BY Cribi 1RM plume

^ and 216-00-5 Reverse Well IRM plume.
4

^-= i ris cr^a^airi Ffi^y tAs"c Nldn rucuse^ on conducting the above performance" ' b`._^..:,°u<_F • `°d`_':---=---=C====__-d8s2SZIIiee:UZuj Vae.:+e.-rteLI - ii+rus-;:;atii:ii Cn the @ff2UtiT^cnc55, Cpcrdting
-=j-- frdinl?tcr-2; a-=FgSf1$ir^ --f;e,J^ i-^ vf- ;-iPtt-ScAi- y^i:tTy eui^ Lrcei "^ _ ;.yst.ems develeped
8 for the 216-BY Cribs IRM plume and 216-B-5 Reverse Well IRM plume.
0

10-_ The scope of this test plan includes the following:
11
12 • Descriptions of the pump and treat systems to be tested at each of
I3 - ---theIRM ^lumes1and of the t_spes of ^ue^-^ions iat must beF
14 arswered-to-determine the cffectiveness of pump and treat.
15

,^6 • Predictions, based on conceptual models of the 216 - BY Cribs and
ce^7 216-B-5 Reverse -Well_ -IRM plumes, of the ability to achieve
118 effective mass removal -of -conta.minants from the IRMpT:ames.
^^°aq

Der'in_iTr_nn-.AI-tP.s7.-.narrnrmanrP nhiarT_gnd DQQg that will be
used to evaluate the~effectiveness of the pump and treat systems.

^P2
`23 • Discussion of the treatment technologies to be tested.

24
.,^ . ..-
GO----_...._ ,6i.111P

..
1^eQ_La4^lritqr.V. irPatahi Iitv toctprpgha{,r}-tCev,^,ludte the--_•-_.-. ..,

99 rr....a:......
rc:^ess of

. .
,,^ e_cs.^:---a--llm]t2d number-of diff2rent iCn vn^,:a::yresins

27- at removing the primary contaminants from 200-BP-5 Operable Unit
^- - - - n'rniinrimaiar comninc----------------- ----- --^.,...,........... .,..r..^.
29

30 • Development of process flows and conceptual designs for the pump
31 andtreatsystems, as well as equipment, fabrication, utility, and
32 setup needs for treatability testing.
'Al

34 • Description of anticipated pump and treat system performance,
= 35 _ ,,,.^r^«;..,. proc edures ,, and operational controls.

36
-37 '---- Anticipat^cd monitoring activities, sampling locations and
38 frequencies, analytes, parameters, analytical procedures, and
39 quality assurance protocols.
40

41 - • Description of personnel and environmental health and safety
42 - -controis; inciuding safe management and disposition of process and
43 secondary waste streams.
44
45- -- -- • -P-resentatiar.-of a sc#ad;aTe--aelci-prograill organization for performing
46 the treatability testing.
47
48
49 1.2 SITE DESCRIPTIONS AND CONTAMINANTS
5o

51 -Inthe 23B Edst---Droustdwater~-,Af,MaR- fFOF-RL 199;ai, recommendatioo of
---- 5^-- ---CoP.taminantplumeSfCr3F}terim-ac-tifin°, ilili.'1}lved C^vi:siderat7"vn of an initial
_--53- -----rask-basee-screening-as well as comparison of known contaminant concentrations

54 in groundwater against pertinent federal and state_groundwater standards. The

L(N-rfY-S - 01125/94 - - 1 -G
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. . . .
- 1 - - inltia rlsk-based-screening performed i n the 200 East Groundwater AAMSR

------ ^---
^ ,nne_, ^ • ^^--- _=. ^-^y^.1^}Aai sueSSgrlerl iv_i }r14rit1?e--00!ltam?Cda!lt- p-lUmas nn--a- -0-0ns}S±en±

------3-----s>;,lriqu-antitative basis for their relative intrinsic significance to human
4 heaith. Overall, this risk-based screening was qualitative in nature and does
5,----not-implyactual-humenhealth risks nor the existence of an exposure pathway.

Strontium-90 wasranked highest in priority, followed by 99Tc ( ranked second),
7 23W240Pu ( ranked-third), ;''Cs ( ranked fifth), and `"0Co ( ranked tenth), on the
a -_basis of their reiative heaith risk indices. In addition, "OCo, Sr, "Tc,n i:7C ss3eisPu-were recommended-fOr interiir-actiOnS',an,,, , because well_defined

,_.. I._.-.u N'fiimes ivere observed for wnrrrr concentratiairs- exceeded 1/2S'th ( 4Y) of the
11 administratively established Derived Concentration Guide ( DCG) standards for
:2- Gruuiidwatcr i ^u^E nvrd"r ^4nvvn. °^ i
„

1_4 Based on the 200 East Groundwater AAMSR (DOE-RL 1993a) assessment, BOCo,
90.• _ar 99r _ 137.. _s 239/240, I c,

-
L; and Pu presented high potential relative risk for their

carcinogeniccharacteristics. Some groundwater samples have exceeded 4% of
the DCG for 60 Co (200 pCi/L) by more than 2 times, for 90Sr (8 pCi/L) by more
thaii-5£0-times,-for-89Tc (4,£00 pCi/L) L. more than 5 times, for 37Cs. .^. , . . . ^:_
^1^0 pC.i/^iOy more than TO times! anu=far ` PU (1,2 pr-.i^L) by more than 50

a.:,^:-.: . ..,.^...
Wl'I

o^ Tt,,, ann r_..t n„ r AANIRAMSp
(
nn`_pL 1007%)::+^ ^:;^ ^^.3 ^ ^r^ ndwate. identified other---

23 contaminantsandconstiSuerLts i1L thegroundwater. Secondary contaminants that
24=----Fx£?,tf'=d.=in^C'iti*3#ia$1:{-^tond"r.^'iS-tn^}rt^£inity _r the 416-BY r•̂ibs IRMp l ue
25 -- inciude cyanide and nitrate. A comprehensive list of groundwater contaminants
26 and/or constituents encountered inthe_viCinit_v Qf_thfl 216-BY Cribs and 216-B-
27 5 Reverse Well IRM plumes is provided in Appendix A.
zo
9 = -. ..

^ -- .: -.-- _-.-_ _ I-he and '^6-6-;? 1LeYerF€WJ.?1 !-1K`lpIIlP!ez-_.a^•e centered arniind

°------^0--°-------twU-se(fa^-aiG-sites-(FTgtit'e-1=zj: --i`e-mosirecent summary of contaminant

31 con€Pntrations and distributions is presented in the Groundwater Field
32 Characterization Report For the 200 Aggregate Area Management Study
33 (Ford 1993), which provides the basis for the contaminant data summarized in
34 Table 1-1 and the 216-BY Cribs and 216-B-5 Reverse Well IRM plume maps
35 presented_in Figures 1-3 and 1-4. Plume maps were generated on the basis of

_-__-_ _-^y_3ila^,lpdi+e - (i-.e=.- Fnrs! 1993 ) -_-dndc9liiplkteY`-c9nto1^T`i-n"ys(3fti^4'rF-: i,ir_ 1i^i.n
ii aitC 54i-tw3YE 113vE inhEienL iiiTii^atiGnS on their ability to extrapolate plume
^-- -=.==bounslaries Figure =1 5 3<owS -b>e t^ajor struc-t' reS and fac i 1 i t i eSi i n the 200,^
JJ- _East-ArE3 t$me-tY1-C !-RrjpllllllNSf- Si4e-0o5Cr1^rL1-0nF. and

Yv` 1ISl$FFAFatiw-d3ll ^i?!^7 CJTI^3!6T!IanLCOnce^LY`aLlnnr in the 216 - BY-Cribs^ ^,,, and
41 216-B-5 Reverse Well iRM piumes are provided below.
d7

43

Y`1 1.2.1 Ziv-oi iifills iiin 'r'iume

AC

a6 fhg_11{-BY ( r^.'4_.J}{,M.4;u2 (-Eig^Sra.=]-31 ir=ri^lnLlv _^??1'^i.rej=^1'n^!^d
47 Well 699-50-53A, which is located aboutI, 2,900,

21
900 ft north of the 200 East Area

- - R fpaC 1 inc anA ahn i i L The area.::^ ti,,:^ -3,000 - ft ,cs (F1gOre 1-^).n o rt h Ef -ti'- 6'$Y Crib ^
49 nurt#r of the-200 East -Area--fenceiine is open; brushy terrain with no major.,`° ,_""_ ^

ii^p•^, -1mEF7bd-i.L'- ifiEp-IG6-C1172aL.^f a-pilot-scale treatiKnt system. All
51 groundwater wells that would be used in this treatability test program are
52 accessibie. There are no utilities in this area.
53
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The "Co and eBTc plumes ( Figure 1-3) are defined on the basis of data
LI^'i.. coo ^0s^3^ 69° 41 55A 4601 01 . 52-54 and ^oo roo ^ Tw

-G -I^WIIr^iE-1^.1 ^i7-J-'J J Il, J' , , 611Y LJJ-LJJ'/. IIICs€

--- 3 contaminant plumes are believedt-o extend for some distance to the west and
__--_-4-_ -south aithough well control is limited. In general, average 99Tc

5----- concentrations-range--from abotat-1-,000-+_o-19-,169-pCi/L,-with the highest
6 average 99Tc concentration measured at Well 699-50-53A. The highest average
Z__ concentration for 80Co ( about 440 pCi/L) also occurs at Well 699-50-53A, with
8 average 60Co concentrations ranging down to about 28 pCi/L.

iii
11 1.2.2 216-B-5 Reverse Well IRM Plume
12

1-3=-= ?he216-B-5R€verse-Well - IRM p-Tume-(-figure 1=4) is centered around the
-=--=14 216 85 R°v¢rse=WeT1; -hi=h is ':^=ated about 1,000 ft northeast of the 221-B
-15 Canyon Building and about 100 ft east of Baltimore Avenue ( Figure 1-5).
-^6 -- Nearby-facilities are the 216-B-9 Crib to the north and the 216-B-59 Retention

c'-J 7 Basin to the southeast. The projected surface expanse of the 90Sr, 137Cs, and
-`iB _ .: Pu plumes encompasses a level, open,_ brushy,_surface contamination zone

-1'UIIeI LI -y tlround-the 216-B-5 Reverse Well, and a grassy uncontaminated area
"F'20 nearby. Other than the 216-B-5 Reverse Well surface contamination zone and

--_-.ri,-sersas Siiciated With the 241-9-3E1-Settlin, Tank, 75 ft to the southweSt, no
="22 potential obstructions to the placement of a pilot-scale treatment system are

23 present.
24
25 The 90Sr, 137Cs, and 23ei2°°Pu plumes ( Figure 1-4) are defined on the basis
26 of data from Wells 299-E-28-7, 299-E-28-23, 299-E-28-24, and 299-E-28-25, and
-27----- ±11e- pl-umes--a-re believed- to--be--relotivel-y--well i0nfin€d- to- -a- sTiai i area

------- ---=-1^t€r€d=-ag^^±n^-^fd- ^1 i 1=^Vi^SV ^[ -^i In y...nonn..rai1'°'^4e5?- ^t S, ^Fti? F̂ -3'a^=E-_ sceverse-Wel , . .. ..,.
l

,
29 average 90Sr concentrations range from about 76 to 5,149 pCi/L, with the
30 highest average 'USr concentration measured at Well 299-E28-25. Average 137Cs
11 - - -£3Rc2htr'"-dt1Qn$-- iaR^2- from '. 0 to about 1 'r •_/1_ _ ,^. •t _ttJ. y ,328 N^s^^, ^̂ he-4•rghest -average^7 137CS.conEAntra,lnP..lReasgrSd ?t._^nll 2QQ_F2A_.-Z T4^ ,^5i1^'heSt '.`.'2roy^c
33- can e,tsaticn fofi-"';`"UT^tabslt 69 pCi; L) also occurs at Well 299-E28-23,
34 with a 1[-. Prage_ "a"yoQ = n_ rai:ion1 r„o^^e^ Sr-anCinn rylnwn to ncar•1v ,n.-n--- .,. _.- ..^. .-.- 'J --'-•
35
36
37 1,3 ru0yiunWeTVD rnNyFDTI'AI MODELS
3R

- --

39-__ The groundwater conceptual models presented below for the 216-BY Cribs
40 and -zi6-B-5 Reverse Well IRM plumes include information about contaminant
Al_u Q(^ ^1 c /,7 ^+ ,rtirnc - 1 -se nr • 1 ,F6nn4nd :

.--- -^C- --- -:iiliii`I..T-T,-5Yi3pU^3aT-^pf4\.YItiCJ^ -( C.-IC.aJC mC^.h-¢niL5m5,
d

GI IC1.l.C.u IIICUIQ, expasure
42 ---rcute-s of recePtorS,--and aG::if€r-char-acteristics. These conceptual models
43 were developed from data and information obtained from the 216-B-5 Reverse
_ua ---Hel} rhaxa_+a,-i^_tion Study {Srrith 1980), th2 B Plant AAMSR (DOE-RL 1993b),
45 the 2{}E3 Esst Grourdwater= AAMSR (nu0E-RL i993a), the Hydrogeologic Model for
46 200 East Aggregate Area ( Connelly et al. 1992), the Unconfined Aquifer
^i7 ---- ---^yat°oroqi=e iest Ua-t-a--Pacitage i-ar-ti;e- 2u0 Areas Groundwater Aggregate Area
;o Management Study ( Newcomer et al. 1992), Groundwater Maps of the Hanford Site,
49-- --Becember-1992-(Kasza et al. 1993)-and the Phase i Remedial Investigation
50 Report for 200-BP-1 Operable Unit ( DOE-RL 1993c).
51
52
53
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- 1-- -- 1.3:1- 21G-BY Z;°ih -IRIS -F1une C4nceotual Model

--3-- -- qeginnicsg ir-about 1954, liqqid process wastes were discharged to the
-4- --soir-co-lumft at the 218=B'/ Crfibs,- via-the -2i6=B-43 to- 236-B-50,--216-B-57, and
5 -216-13-61-Cr4bs, located about '.200 ft north of-the-241=BY Tank Farm. Waste
6 -UI;r: a,.^^ .^_-.^_a_^ 1r?•ng e. r ryan; o s r_av..e ng• 'ens at. U^ ^^ Plant to reduce ther.r^... ., ^.n.g operatl..
7 y"Sr and ''7Cs content was sent to the 241-BY Single Shell Tank Farm from 1954
8 to 1957. About 8,940,000 gal of liquid waste was passed through a three-tank

--- -3---- cascade-system to settle out solids before heing discharged to the soil
i0 -coiumn. -rsetween 1-965 and 1974; the 216=8-50 Crib received 16,000,000 gal of
11 tank liquor condensate waste from-in-Tank-SoTidification Unit 1 at the 241-BY

--- 1-2 ------Tank-Farm (DOE-RL-1?93b). - Between 1968 and 1973, the 216-B-57 Crib received
13 :9 r](In rnr, ;ai-of tan k liquor condensate waste from In-Tank Solidification
14_ i t :- u4 r r

3b
; r'.:_.'°" r es ofk^Cil L -C---aL LIIE f^l-ul ^airk - f-drm - ^ L^1^-ha.- 1--^J31. Lal.liiiaLOU quaril.ltl

. . • ^
Ja u s^ -

.... .. ..
pr imary ^Jrtza^nrhancs _^#rs^ssatueu Lii aule c,o or ur,os are presented in

_ ...^ -- - - -

--r;

`fbP Zih-HY r_r;nc iRM p7ume is believed to have originated from liquid
---wasted}S^6}Sgd--at the 216^BY-vrlbrr-...-.The raninnal groundwater flow, i nfl uenced

ZZ0 by the high-volume discharges to the 216-B-3 Pond (B Pond) System, has been
z,&21 primarily to the north and northwest, toward the Gable Gap-Gable Mountain area
'::"2`2 and past the 600 Area wells (Figure 1-3) north of the 216-BY Cribs. The

23 present distributions of the BOCo, 99Tc, cyanide, and nitrate plumes have been
----24-- --generaTly-described in Section 1.2.1 and presented in Figure 1-3.

25
--26 Tf1e=Phaie-i_ r?eioeu'ta1 hCvestivaiion Rep°ri for 200-BP-1 Operable Unit

77 lDnF RL 1003c} a 1-so rEported -h15torically__fi-;yh levc1S 0 f ynro55 beta, 00(,£,

o_ =-, L°,_-nitrat -, an"_ i ^lttu..from tlt€_ gr^±^^n^dw^t€r ^!!ple, taker at^ both
29 Y1ell_s 599-50-53A and 699-49-55A since initial campling. The levels remained
30 -- highthrough -the-?950's-and-1960's and than declined in the 1970's and early

^. nn.
Ji iy2u's.- JpeciTlcconstituents suctl as cnrorYde, --co, nitrate, and sulfates

-,i2 ----t he71 08g an to i7lcrease at Vlel T s-699-50=53A -and 699-49-SU from JrJ82 to 1986.
-- --

All
.. . . . - _=----^±-_ ^_ts,o;;.^p

7̂
-:::::,d•W .̂.te--^ata is

_
lacking, '̂a°Tc and cyanide concentrations weretl . .. . ..

S
. . . - .

3
n.

^- '---ai`su -StisNeied-to-haveincreascd at Lhat time. Cesium-137 concentrations also
5---= -;n xaacod at k^al1 AQR 4A ^514 n-t1}e--s$me-tiile- p"riod^- but- by 1io7 1'7^S3 £.__ J _. ..... ----,_-__. in

_--__36 concentrations had begun to drop at this well. Appendix A summarizes
-17 _rnncti't.iient rnncen't.rati-ons bPtwePl!Janu3ry 1$_ 198R and laniiary 1, 1994.
ZR

_'v_ 4; r ' + 1,•.^..d
i nformations, €s^lmate, of IRM plum2 eor^tamlnan^ IIIass, on ldeveloped

4
-

,
a a

c^
I/, 1 f J. a-y nnur,r1 ^

UnOnL=
n

rftL
^
-I
ln
993dJ
nl_^

- are

_
p're$'enlLe0

1

in l

^ r7
----i

n
i i^^ L __LV'0i` 1:a^1.' u-Io^ii.uY4aL^Y_'fiF1l'IJM1`T -
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41 - T^^e estima'tes for contaminant mass in the plumes are based on computer
!t2' - QPItBra au'' c_Pa^R'st^rs=-Q-i-=grOLnYdFtaterSampltng==dat^-=aTad--3n_asFilmed=jllume thi..,.rY.n......,a«

43 __ of_33 ft. :nformation gathered by this treatability test program will be used
44_ tn-refire-,-eYt}zated=plume--and aquifer geometries and better define constituent
45 = ^nacs ^, ti ri b^,ti on^ _^^i tcussed in- the 200 East-Groundwater AAMSR
ncnn E__RL19^,ana^c e.. Ctl• 7n4.0 î a
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- ^,rJ (uv, J; althougt C^intdmiilantS haVe Tii i^jYa^ed i
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L
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47 BY Cribs, they are confined to the groundwater and are not directly exposed to
-------^6-----tfn:-s;;,`ace-envirorl111ent. There are no known existing release exposure

4[ 9 - pathway{^ s,. an7 dG ,-curreni:ly, no known human-or environmental receptors associated
--- - 3D- --wl-tll-tlTC21V_U1 Vr1bJ IInM plUllle.
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1993). The well is located just south of a subsurface structural basalt high
_^ .^ ^_ . ,.' ^-L -thaL-extenGS aCOVe the C`t7Y`l"e^ gY`OUnd'rfaLe, ca ie nOr.,ti, uI tne We ,. W€lls

3 699-49-55A and 699-49-57A, located south and west of Well 699-50-53A, are
4 situated in a thicker portion of the unconfined aquifer. Based on the most
5 recent groundwater level measurements the saturated thickness is approximately

-5 - 10 ft at Well 699-49=55A-and abouti-9 ft at Well 699-49-57A. At both well
7- ;oc-ations, -the -screeneo i ^*.eMVa

^
! is r?pOrled in the drilling logs to be a

..
-- ---- ^2---- ni'3VG i - Iln ii- annv^+ Ti,i+ TQp i^T t h e uni ai t ....... ..._ ^^_._ _.._ _.._1. ..

iv- -----------fit,^l:'3-f@rd;7t^: e f - .ric-ri,^;t-y ^r ^h^oi^''-BY - ti tR.. ,r^pilim2 • l4M4 +°a
^` -a.t4c.. -a

o ,..,.. es---{•..r-1=u-5 --: i S .,

11 However, based on the 200 East Groundwater AAMSR ( DOE-RL 1993a), the hydraulic
--12--- -cendiactivityand-transmrssivity-of tire-aasrifer is exFected to be relatively

13 high. Specific information on well productivity and local water levels for
- 14 --the 2-16-BY Gribs IRM -plump --s}raundwater -wi-ll-be gathered as partof the

5 treatability test.
f--..a o

7
_ e e r n .. -^

Data presented im trte 200 f^st GrcrUn .,awater t+r+MsK D n̂€-Rt i993a) sucjgests
_._y 8° 99 ^ a

the
r:._.. •

6 #hlw.e ._ l;t#1F pF{u^ea^.y .ur f•^r and- T^ l.l^ $f! L- to L.^ir. , i^ir-g._r n llle soi l
L:;-41 9, f~actac!: in tbe-llaRford Fo t_"-----Cobalt-60_exists-normally-as a-divalent

va_yioin 0.a0,th c to mildly alkaline solutions and is prone to sorbin9onto
-t:;:1 -----s6ii via catlon exchange. However, greater mobility is possible as °Co can

_-_6422_- _---_fEm aninn or nnii+rn l ^r,n,mplexes. In particular, the association of BOCOw1l
23_ complexing withycyanide has been proposed as a means of explaining the
24 observed mobility of 9°Co in t he 216-BY Cribs IRM plume ( DOE/RL 1993c).
25 Technetium-99 typically forms negative ions in oxidizing environments and does
26 ---not readi7y-cOmplex-with-other-chemical species. -Technetium-99-als0 has a low
-27 - soii-wat-er-d-Tstri-butfiotr c-oefficient- f1Edy.- -Crisequent-11y,- tirelE i3 little
28 ---- tend€rrcy for seTc to sorb to the Hanf°rd Site sediments making the
29-- -radionuclide very mtGil€. -#itrat-e is- a- comman- byproduct- from-many of the past

--- 30 chemical orocesses ( e.g., uranium recovery). It is widespread since it is
3 i- --h;gWly_;oluble-inwater- and for,,,s a negati.e- ion that is not easily adsorbed
32 to Ihe soil
33

s ^ , ^^ 1 i"•fr.r+"^tinn ..i m,. , M .
--_^_ --------_#Sa^£ L§.CnEasGa-'^^-^^^^'m^:.a- .....^^^,.......--^n CUrr2ntNiuwc geometry,

35 it is likely that w%o, 99Tc, cyanide, and nitrate are relatively mobile in
36 saturated zone soils. These conclusions, in conjunction with the likelihood

--3i ----of high-aquifer conductivity, support a high probability that pumping the
38 216-BY Cribs IRM plume groundwater can result in the removal of a significant

contaminant mass. This treatability test plandiscusses-monitoring and other
40 activities that will be conducted during the pilot-scale pump and treat test

----- 41-----t4-c4nfirm this exoectation.
42
43
44 1-1.2--- 216-B-SF.averse Well 1RM-Plume=-Conce2tUal l•!odel
4h._ .
46 The-216-B-5-Rev€rse Vr'eil- was dri-l-led i n late i944-and-becaie operational
47 as a low-level liquid waste disposal structure-in April 1945. The reverse
48 well received about 8,100,000 gal of effluent that was discharged into the
-49 - droutrdwater_before-wefil- abandonment on September_19, 1947. - incl_uded in-the
50 waste streams was an estimated-4,275 gm-Qf_2391Z°°Pu, 3,800 Ci of Beta emitters,
51 76 Ci of 80Sr, 81 Ci of "'Cs, and 160 Ci of 108Ru ( Maxfield 1979). Some of
52 this material was retained (via gravity settling) in the 241-B-361 Settling
5 FaS^̂-I^'''°P^ i4n3ir-ed--- `.` m fYtmi-L1'i$ reverse Gicii, but5_ ° -'=- - I .,.,... ^, an estimated 2,000 gm of

1 0
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_ 1 239124OPu went into the well (Smith 1980). Estimated quantities of primary
-- ----"__°_- J'^' to y1_- presentedZ c:.+i^afltl:^atrt -̂ uiscvrar o io rnz-ei6-8-5 Reverse Wel l are eserteu in

A •--•- -

_N F,reYinMinvestiaation by Smith_ _(1980) showed thara was little
137r..' "" 23sl240.^-•^

1 1
er^Yti-ni_-nF-^S;

Y^
QU ^1^iZC'1±3113 f^"0lF±^12 r8V2"a"@ well witjjrll^ 11 LI'VI VI J VI 1 1 14 1 4 r

7- the aquifer (figures1=6, 1-7, and 1-8): The curren't-distributions of the
-8 90Sr, 137Cs, and "a'Z°"Pu- plumes -have- been- generally -described in -Sect ion 1.2.2

_ . . _ _ _ • _F-

--f_ 3'^`^TP^a@r^t^4 i^^^kt^-;-§_1i^7^II7XN-Sili4marizeS=cQnEeiltrations for o%her

14 ecnstituerts detect2d in wells in the vicinity of the 216-B-5 Reverse Well.
s-1 rFf:matos=^f the guantities of primary contaminants present in the 216-B-5

(, (.,m (^ p. _ p p p p .1 p /, 11 ...

12 -RG`JGriG -WG11-1RM -p--VmG-arG-pre^GntGd 1^-^ab1G-1 2^ -JtrVnt^Ulll 9V, -137\.J,. -QIIV

239i240n:. --------- rw.....
the R Woll has been minimal. As_ .:̂ -r::-:y:-a6:u:r -r-: u :n _..^ Reverse._._. Well

tte_.290-kasi=.laroyndtVa.ter.AQhiSR_.(pO^-RL 1993a. Secti9n _4.0_),_thPra
-aneno existlFg ;eleas-e e;;ps,^sre--pathway,s arld,- currently, no known human or

s§.--^-4h- •i - ^`' + - .^: # +^ _+^ _^ic__n-^ .i .-- " - °---r . ..r ^J- rt,c• . ,- t--:^ ^ ,e.^fe-=N{.'
i

i
i

i
T'u

piuiii

Kistorical groundwater level changes across the 200 East Area are
_39--- -attributed to the operation of the B Pond System, which has dominated the
z0 groundwater rriow pattern in 200 East Area (DOE/RL 1993a). Since the start of

^P1 discharges to the B Pond System in April 1945, area-wide groundwater table
rlrr r 1•hn Flnl.l rlinnnj•j^l r^a^e•^r{ and _.._ ......_ W •. : ::;. ons at the 216-B-561. .._ . .

23- ----ReJerse-Wei-l--have charred-from an east to a northwest trend. Continuing
^ - - _ . ' °,. °------ 2re--_-----d-isi^il$rge§--t0--+i-.^S8--1^--{erCiid SyStcm t1aV2-prOdU^Bd--a $ignificart I °llt.rcase in the

25 elevation of the groundwater table, but done little to mobilize the primary
26--- cclltam}aant.c. _:e€-tha-three-ra^iiY coxeno,r ,a;Gs appparsto have been the most
-,% mnh;ie at the time of dischar^ge as it has spread over a relatively greater^,

___^_._28 volume of the aquifer. The '"Sr and `a"`Y"Pu radionuclides are much less
29 mobile and occupy rouqhlv the samevolume of_the_aauifer in similar
30_ ul=S r}bUtiRnpatt-?f"n5 as 411 u+s -so--Fi+y4tres-l-`., 1-7 and 1-G. The

- } n en.; z3^1<%wQ 1_ +
to 6..i

to
..1=--- °131'•.v@ -i!?V1 ib1 1-:3.j- o f "Sr and. -- : G- 1S - tt- i4+. g^ -t.^ tller af^S3r^tiorr

^"sZsilt and clay particles in the sediment (Smith 1980).
11jl^
34 Available information about the 216-B-5 Reverse Well indicates a
_i5_- contamination zone that deveioped when the waste stream containing 90Sr, "'Cs,

---JQ ------ r! ZnU QL!!Er Na 1 ?f _ a nct Ilnrnnfin
"42'nn..,

od:oc!^=(.l̂idê s-encoi!r.tered the rppr^ :.. V.., ,.led aquifer
3i at ^heti{^e nVf-inieltil^}n ,3511}tiY198V"-_--JVmec7nsti4liert n 70B ••La ^ r. S Sifi4h aS RV, Wiii^n
38 =ar2= soTL°b-la inr:1 ,ai;,.rp^,_rY.arE=y,^i;'c^fly '"_'Sp°°^+..at-ted-aa i-.;r.-.y. cr..nm +4.he well site. or^ ..Y-.k? co^. .. ..:

--3_9_ - decayed. Less soluble radionuclide species (those with a high Kd value)
40 E-orbed-to-t`ta stl-t-ant;{laY fra4-,ti:^rs-of -the-Ringald-grave-ls in -the--imm4diate
41 vicinity of the well. Repeated injection of waste to the aquifer occurred•- • -
42 coi^Sd^tYj-s^'itii tire early stages of -groundwater-tiab'r-eievation increases
43 attributable to the influence of the B Pond System operation. This resulted
44 -^by 1980) in a 6- to 10-ft thick zone of elevated 90Sr, 2381240Pu and, to a
u; i^ss^r dogroa, "`Cs concentrations (Figures 1-6, 1-7, and 1-8).
AG
YV

-47-- -- The contaminant-1Ri!1_plumes-arp located in an aquifer that is under
48- =--unconf.ned-hyCratidie cond;tions 1t rselly et- a11992-) The - bottom of the

-=--_-4+ _----'r?i1T!'rY iS=IIaSa3t%St=a^eleV-$`7oS!^`7--+ib^JiitSio-_.{`y--a9Lvemean-bea-leV°1-(TSi)._ ^^t
i.ii- ha- ^i?'ar i- .-nni::nn^ :r •^_ r^ i _F^rm 1 ^11 -n. This unit iSa4 -1.-ea--eJrsLa-e.leu--.11--kF.k`-i^-.n^^)^.. at i^`.1--^rn t

---sl ---d@scr-ibed-byLandsay et al,-(1Q02) as being clast-supported granule to cobble
..:_. n , f„a-in 1^_ _ -= q raV@1:Ylith- a Sar`:^-k ^, -.:n. -e,se vt'a; eieVatinn nf. Tthe watwr tahlp iS
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1---about-45-ft i-n--the vici-nity -of -t.h€ 216-8-5 Reverse Well. Flow direction is
2 difficult to determine because of the very flat gradient in the local water
-s tatrle. -Cagyiano (1993) calculated a hydraulic gradient of 0.00006 in the
4 vicinity of the BX-BY tank farms, 2,000 ft northeast of the 216-B-5 Reverse
I 1.1E..,, ...i:L^u. O- ..ha -.fTow--being--generally towards -the--northwest -to --north.3 IN iy-w a._ -_i

6
_ 7 Aquifer transmissivity has been determined from data coilected from a

-8-__-_ constant riischarge test at Well 299-E28-27 ( Newcomer et al. 1992), located
9 approximately 2,_200 ft northwest of the 216-B=5 Reverse Well. The

10 transmissivity was determined to be greater than 48,000 ft2/day, yielding an
T1 squivIIl-e;tt--^^ydraul-ic conduc*_iyity of grea.ter than 4,80A--ft/day--(based on local
12 aquifer thickness). Connelly et al. (1992) shows the hydraulic conductivity
13 for the area around the 216-B-5 Reverse Well as ranging between 5,000 and
14 .v 0a0 ftidiy. {tsinr0 a dnbwn t>yd-a1,1 i:;r=UI e,l^ of 0.00006 and a conservative
5 hydraulic conductivity value of 5,000 ft/day, and with an assumed effectiveA

^^€ porosity of 20%, an average linear velocity of approximately 1.3 ft/day can be
,97 calculated. This high velocity suggests that contaminants would tend toc1
12 migrate rapidly unless sorbed to soil particles or flow is otherwise retarded.

N=i o

Based on information in Appendix A, the groundwater pH ranges between
.w 21 6.4 and 9.0 at the 216-B-5 Reverse Well. Plutonium-239/240 poSSeSSeS
=>> __ cinnifi[ant sorption properties over a pH range of 4 to 8.5 in Hanford Site
^3 soil s(DOE/RL 1993c). Above a pH of 8, 239124o Pu is moderately mobile.
24 Strontium-90 exists as a divalent cation within the pH range of groundwater
25 (usually 6 'to 8) and can sorbto Hanford Site soils by cation exchange over a

_ ___ _ _ . z..a
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`"7 -fjXi-iY- ^°"'jI"^'cû u^.:'° L#'lv-S1 NotEnLlffr k en/, nowever, ltcr8 iilforlaLlun 1^ available- -=

28 on eH conditions in Hanford Site soils. In a saturated environment,
29 -----competiti-on between-9OSr and colcium-rich wastes may lead to greater apparent
30 mob i l ity for 90Sr, -Ce; :;:m-13Z- exi Sts- aS- a-mor.oval-en* cation rsi t!:i n the ;-ange
31 of Hanford Site soil types and groundwater pH values and sorbs readily to
_? '_- zoals_^;_ ;^rx ^ihaage aown to a pH of 3. Sorption is also dependent upon the
33 ---- cnnco

'

^trati3n-s-4?f--other-cat7on5-, which-may-eX-plain the greater a"r•"r•arant
5A yV1.:,:F•• G137('n f fY.n 'l1G n_L Un.•nws VYVY1

--- JY IIVUI I ILy VI aL LIIC L1V-U J IAOYOIJe Well.
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-36- 6
_ -

age
.

n
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lv that.-- - ai
.

nfarmatinn prlw_^ant.e a_o-. _is li ke,^ O tr^e- e^cnPm^c ^- va , i tit_
-17 90J„•' 137Cs> and23912 Duare SC^'bed--±C-sZturated-ZC.n.e Solls-and are relatively

_--3;3- _immobile-ar-ound-the-216-6-5-Reverse-We11,_ The-evidence_of a relatively high
39 hydraulic conductivity and groundwater flow rate implies adequate opportunity
40 existed for 80Sr, 137Cs, and 239/24oPu to have migrated. Yet their distribution
41 in the ^roundwater relative to their original disposal location indicates that
-- °C 13 r- --A 238/240n.. / rt_....,

--4[---- -Sr, --- ^^, dnu ru ^rlyureS 1-6, 1-7, and 1-8) are not readily
----=43= ----°trj^es,,zrtrli in nmnrr!w:tgr-bii-t-rFf1eCf.-tFO eruilibr-iiiift Of s"il SOr-bed3. a..-.._ 1_.. .

44 _contaminants withagrourldwater: These ;. onclusioro-s Support a high probability
-45 tkat pumRing the 216-8-5 Rgverse-We-11 1RM plume -groundwater is not likely to

i • .L._ a.._a<.._ r • •ra......a
------46-- --- reSil^-L ii Lne exLra^Llun ul Sigi 111 ^anL contaminant mass.

d7

48 This tr€at3b117ty test plan i^cludes specifie infOrmati-osl needs and
---- -49_activi>.iP-Sas dissussQd_in_Sectinns2.0_and3,9) t9_bQ_addressed_durinathe
--_---H----_ -pllQt=scaie oumo and treat test to evaluate this conceptual model. The focus

51 will be to determine if groundwater pumping can effectively extract primary
52 -=contamrnants-prresent=in-the-aquifer=ir-thE vicini-ty-of-the-216=B=§--Reverse
53 -Well.

- --^nn on c n^ mm^^ 1_ I 11
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-__Figure 1-1. Fdri^oru •.̂ iLe Location Map.
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Figure 1-3. 216-BY Cribs IRM Plu:ae.
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UrdiL {1

_ F4,lre I_4. 21@_R-5 Reverse Well IRM Plume.
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Table 1-1. Sununary of 200-BP-5 .] perahle Unit
- - i:nntaminant i:oncentrTtio ns-

.. F ^,^^ , n^r v rt:u ]m 'ol
^ _ erx. <:o-^rwu^]nn7^nU:^iC< . :... . : . . :. . R89UIte4SU1NIl16Y^'

IlniW Aye:a ^ye

699-°?FS°- Technetlum39 PD/L - . 3120 56_ .. ._ - . . _. .

wbaii'Bu pCI/L 80,25

----- - ^ -- ----CjanidBffntall --- - ppb - ----5Q10

]
i ;:itfato ppm 101.89

i6n11REI1LiF=yg

- - - - . .
- _ - _ - -

Cobalt{0 pCi/L 440.21
^^ ..

MID Cvanide (rotal)
- ppb 893,20

..^- ,
;^^..1. - - .,,.--•- _ pp]Ti 39727

Ly-, - - - t^c.,9-E33-7 Technetium-99 pCi/L 2152.88_

Cobalt-60 ,Ci/L 39 58

, ^.
CyaPAdS-liotaij ppb 33 .60. _,. _ .

Nitrate -
.. . . . __

^ . pom

.

. ._ _ ^k. 03

- -- - 699-52=54 I ] ocnneiium-99 _ ^ -- ^ - ^ - . pCi/L 1 000.67

_---- - roa Fo^^u ^ pCl/L 26.10

i.vnnide ]ipiaii _ ___ -- - i nnb___-_

Nitrate pm 0.59

. ... ^-.^.r6-B-^Lo !M-8:R"'f °lJrr.e ^ _ RBS,th S aR

^ U;;if3 Averaae

I 299-E28-23 Strontium-90 pCi/L 4396.25

.__.- -__
I

------- =_-I - - _i oluten'tem=239f 4.7 -` .. -^---- pCiJL 68.75

Cesium-137 pCi/L 1328.4

299-E28-24 Strontium-90 pCi/L 196.17

- Fiut'viiluiTr239i4it_ ] vCijL 34:37

--- ----- - - '• - • Cesium-137 pCi/L 112.31

299-E28-25 Strontium-90 pCi/L 5148.57

- j-Flutonlum-2w°/4.0- pCi/L 16.67

- - ^ ^ Cesium-137 pCi/L 246.53

_ 299-E28-7 Strontium-90 pCi/L 75.59

- ,--- - -

^^

-- °!]^nnn.. ^^nun._..J_f::-<_i-: r.^i.:
.^: 0.05

Cesium-137 pCi/L I 10.0

c,,,:^,..• i c ta. „ .. rr,^.^.....,;.•..r..^ n,........... . r;
f
rthe2^Af' ic o+ ._._ . . r. u i g^i ^ ]c

Area Management Study, WHC-SD-EN-TI-020, Rev. 0, Westinghouse Hanford
rmmnenv iajrnignri wagninni..,,....,, . , .. „.on.
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Table 1-r 2. S;;urcrmary o'1Fi!ii^)i0'P-5 Opera^blc dil- Coicvcieoltuecl I+iodel Data.,I
.^^^ ------ , •-

-------
-

Qufin) ity

--
DissiolvC^d

P'^uime

- , ;--
lialf,
Iyt'e

-^ -
^Jerage
Cotic iru

^ --
Drlnk p'ng

kl^itE^Hr

--- ---w-
Mobil^ity

( K,, in
b

•--------
Primar•y
Decxr

4Pliume (: ontaminant di^ispq^sed° Qulaintyib ( yr)b Max. welll° '^ty^n^l<rrd mL/g) M.o(ie
--•-_° __°_=

01
- =^t^_==°__ =i=== _ ^°__^•---•- ^

5
-•-_

I
-=-

20010L

-_=_:__::_

2](6 -liY Cc ^0.45 Ci 0.43 ( tii 5:3 pCi/l36 100 pCi/ _ ow ( 1
-

y
- - --

C ribs
IRN1

-- g -e
Tc

-T- --
[unk:rro,wn]

-`-r •-
21119 C^,vi

-----
213,000

-- -
I5,668

-
4,,0011D High 1(0)

-
!^7

Plume - P'ci/L
-^--° -

(:anide f3,900 kc 98 5 k;i 741 prib ^ 200 Jo'lb

I
'- '-- --r-,- . . ------

PJitrat e
_

!ji,13 510,500 k 740 2OCIO k 50j--Ecmi _ ' 41E_I?1:lm.
^

Hi^ch_E' -- __------

2115-E3-5 90Sr• 1 7',Ei Ci 0.17' Gi Z8.5 i0128 pCi,+L. 8 pCJi,/L Moderate
Reverse - - --Well l
SiI

---^
"'Cs

-, - -^ -
Esl. Ci

- -- -
0..0144 d`:i

---
30

- -- -
154(5 pCi,+'L.

- -
12(^ pCi/i:- Low (5010) y(daughter

P 1 time
product
dpec.a.y^

- - -------- -•----- t-- - -°- -- - -- ---- _.-
zsaizaoPu 2,1000 gmi 0.06 (: i 24•,40G/ 5] pCi'P.. 1 pCi,JL Low (2000) a

(ca. 300 Ci )
---

E(; 560

SDUFtCESr
a Data on quantity aisppsed from Ma:xiField (1.979)y Sl (1980); and M3!:e I R,emedial InNesf:fgatiorr

Report for 200-BP•-1 Operable Unit (DiJE-RL 199:3c). rlut.oniuim c:o;nvertecl from mass to ahtivity

according to average specific activity for, 239,Pu al '40IPu; cyanide data convertedl from

fwrrocyanidf:' data,^ ;

b Diata on plurne quantity, half life, mobilit:y, and primary decay inode from 200 East Groundwai:er
Ar1MSR ( DOE-R(- 199:3a).

0
0

o^

<+^

^
CO

c Data on average ooncentration in maximum well from Table ]-1..
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5- Ig89a; Chnn^ye Cdntrol Form M=I3-93=03 (September 30, 1993) requires that the
6 DOE-begin pil=ot:scal-Ly -pump and treat operatians after August 31, 1994, in the
-r ^ e& Oper..^hl..a lin;r,- -^^O^B, .. .. ....... This ireatabiiity i:esi plan ouiiines two pilot-scale
-8 pump and treat systems, one for the 216-BY Cribs IRM plume and one for the
9 216-B-5 Reverse Well IRM plume. This section describes pump and treat as a

10 ---po_tent?a}-interim-action--alternative, including discussions of contaminant
11 - extraci;ion frem-each-of-tPre-IRM-ptumes-and-the-tre-atment technologies to be

:2 ==tcsted. =T#se purpose of these discussions is to generally delineate the major
--1-3- ambiy:'ities for which test performance and DQOs should be developed

1 . i Seca , ^1 , ari# w r: +ha tre^
'

^b;•1 1,1 > >..^• ty-test
+..

hP _esigu e _ac_̂^ ; rers e...,^, ,=.rai.,... • ^y.. „m d-__ .,..^ .. ^ ^ L_
---j*3 operaied to accommoaai.e k3eLLrun y.v).

%f.PG
_ ^ .

r=^^ -specificaliy. Section 2:1 provides an-overviEw oT-pump-ana-treat,
^g _dis_u_ses the_ahility_of7 [ the-pump and tr̂1 e7 a

c14
t p alternative 1,Ito efT f 1ê ctively extract

d'KI ! rlbi_dn1-L'J'5-ReVerse-rYell --l-R!7-plumQs,-andCI;nEQ[!3-rlani.s-from=th?--29

10- ----present.cpotentiaJ Jllllltak]qns fha-tQIaY be EncQllnterelj and DrelimitlarV

•,:, .laettodulos,l• es for res$cndl• na to these pct2^ti a 1. 1 1 mi tat1C n S . ,C.e.r.tl..n

-I.^12 _discusses- t#+e_treatment and pntential pretreatment technologies to be
a

^V
-
b- t-^.^E 7 TL?̂ •' T -Ly'T eliS, !_- -d ^.i1_=P m< 1 _ ^rP^^t i^11

aL
[i a----- c3 ----^.71F^t£sd, ^i^l3 Tl^r- ^tl - SI^ S.-2L^S'=_̂'13fFS _I __. __: _ ^.

24 sliculd be=antlcipatetl=Wtlen=dev>rloping a-treatmeni; system to-effecLiveiy remove
- °'- ------h, .•^a,,,i„,4-.-^^^a- _.._.._

ruun dw
.._
a
a
e
_.. .

a
ra

a
..
r
..

it;l t^ from yu^r i ^ r^ has been pumped from the aqu i fer.z^ L;

28 2.1 PUMP AND TREAT ALTERNATIVE
on

30 Pulr and treat involves the withdrawal of contaminated groundwater,
- - --^! -,_ _----tre3tment^-above ground -l1S-i[1EI -dC1DrODr1-at? -pretrEatmellt -anCi--tr@atmant

^2 ?i.U'Ii1iU uyi^s eE:f ltrdtlCb!! and-18tE-ekCh3^g8),--diSppsitinn of carnndary

33 waste streams, and disposition of treated groundwater via return to the

34 aquifer or other methods. The pump and treat alternative has an added benefit
- - ^ --... ..35- -- in -that--the-extraction -o€ grcundwater, as well as the selective return of

36 treated_qrQyndwater, can be used to hydraulically control plume expansion.
.__--3?

.
^`tii^p and=i:reaL s_rSt^clTi effectiveness QeDen:& OTI d Varlety of taLtDTs, 1nC!uuing

--==--38=---aqSllfPrp-rope-r-4iesr-cnntaRltnant-SharacterlSticS, and treatment system

-3^ - ^peratT^!g p3r3m?pers. i-reatimenL fechnajegies nave been sncWlt#R he effective
40 at treating groundwater in which contaminants are relatively concentrated and
41_____motile. For-examole, a nrevinus aroundwater remediation effort in the
42 vicinity of U Plant in the 200 West Area demonstrated that ion exchange pump

-°- - ' -_ --^ •.. . °+w°«: :
43- and Lreal:--carf-efr

tet .̂ lvel-y--reiii0t78--tiranlUm--ac=11yt1-i.vrli.ell^ral.IVnS ln the

kR- 1 treat4@eRt
ws technologies become less cost effective as primary contaminant concentrations

° 46 -decliRe.- :n-t^°^e -c'sr§°S,-nroQtor_vn1_Imas-^f-;r9undwatar must be circulated
e77tirntlgn tnc cygtam tn remove an equivaient contaminant mass.

48
..... _.._._

----4_9_----- ------As_-diseussed-in Sartinn g.0 of the 200 East Groundwater AAMSR
....,...

1[ •̂. y ^
-t.^yT

^y 11___ [^ ^!^ _-3_b? ^ _ • ' _ u^/^
Grt^Gll

• rlns^,lih
.^V `D

_
^L nL I^^^a^^-arr-lRr^^l11^uV--II

y ^ (^
Vt ---Jp^C

•̂
^^411y--rigee

r
Y l.IG411VrI

i'^^#rt-n1`-f?derai-or- -tate-^iRARs- (e-.9-.;-maXiff^m-con^amiliarit l"veis!^r but^r,^---- . ..... -- -• -•
5?___==s#oulda be^ased- an -r:silk- ;-eudu^sw-r_ilnder-the:,R11,, t`e seler_ted graundwater
53- -iGt@r3m -acti4n--sh3Lld -9rQYted--l^niti^- the- roennnca rn,hjeCtlVe ^@.Q.. reduction in
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I__ -att-enuat-ionexceeds-activetr?atment. The IRM should be discontinued if one
2 of these conditions is met, and any residual contamination should be addressed
s in the final remedy selection process. This will be discussed in the IRM
4 Proposed Plan and Interim Action ROD to be developed following completion of
- = _ .....

--- --- 5- ------>;hbS-p11Q>r-S^le-Lrec^taht i tty tect prnaram,

6
--A-pumo and-treat-treatabiiity test program should include an assessment

8- of -poter,tial limitations of the aGuifer/ contamirtant sys±em on the success of
9 pump and treat as an interim action alternative. These limitations generally

10 fall into two categories: hydraulic, which affect the ability to withdraw
-:i= "Ontamtnated 'y'rvUUdfiatei from-the ai^Ut.°r at 'n-a-£ar£iv2 pumping rate; and... ......

12 physicaVchemical, which affect the ability of pumped groundwater to carry
13 __lyrimary-contaminants with it, thereby facilitating extraction of the
14 contaminants from the aquifer. The conceptual models of the 216-BY Cribs and
-1-5- --21n_a RCVerSe Well IRM plumes (Section 1.3) discussed the groundwater
^ cOnuiLiOnS and a0uifer prOpertieS expected for tha respectivc
^ aquifer/con'taminant-systems. The following sec'tions discuss the potential for
Fhydraulic and physical/chemical limitations to be encountered for each of the

1RML pl-umes anci, if limitations are ant.icipated, methodologies for responding
ta-these -potantial---limitations.

^^.
n,=Z1
^..n.b
V__Pl*._

^ 23 - _-2-.1.1 2-16--rfi Crfibs_ iRM-P-iume---Purcnf-an-d Tt'eatA7ternative
i4
25 As discussed in the conceptual model for the 216-BY Cribs IRM plume
-26 --(Sect-ion-i:3-:i)-;- the primary contaminants=i-n-this iffl-piume are very 1-11 ubile,

----27-----wh}clt-accounts-for-their prese.^.ce-rv-fyrfrom the-probable source of the
28 contamination, the 216-BY Cribs. _The only primary contaminant which does not
_29-----_ha'^e-arr inhfrenrtly -itigh -mobility, -as Nreu'icted by low Kd values (Table 1-2),
30 is 80Co. However, this plume constituent is thought to be complexed with

---- _11--- --farrLUyani-de-in -sur.h -a -way that it is__alco very_mobilP (DOF-RI 1993a). This
32 would account for the apparent high mobility of eOCo, as evidenced by its
-33------ presence--far-from t-he-contamiration- sonrce-and it, spatial association with
34 the cyonide plume: This-high-mobility indicates that the 216-BY Cribs IRM
35 platrerrirary ;onta^^inants .r.ove with the groundwater. if the groundwater can
36-- be wt't...'^'"awn ..,.£"^'" t h e aout' e " t r ,̂.u^h ^u"'^"'^ +h°^ it is expected that a
^-7 significant-amount of-the-tola]-(ads4rbeI and_dissolved)_pr_imary contaminant
38 mass could also be brought to the surface to be treated.
39
U_ One possible limitation for recovering primary contaminants from the
41 216-BY Cribs IRM plume is that the saturated thickness of the aquifer may be

- -42-- ^o^ts::r ic-ted i-n-tite--^^icinit^--of -the--I!LM-^t^;m2.---If c_ 1;m;+at;^.^ P. tht o.,... exists, even
43 though the hydraulic conductivity is expected to be reasonably high, only a
44 limited amount of groundwater could be produced by pumping a given well in
45 this area. If this condition affects the ability to effectively extract a

-e_-ere F iF40 si^lniT7CuirtcOntamtnaiT^ masS rr0itit.re.-a3ii1ie7': it i91°av-^?e Sei.esSaY'y lil4
#7 i:reatab--i3;t°-tEstiry -to° -etial*,tat-e -alt€-ri-la41YC ~wcTis; ^SLi ii-i-n the central
48 portion of the IRM plume, and their utility for achievina a moreOfficient
49 pumping rate. ^
cn

51 Methodology to--address_potential limitations will likely include
52 hydraulic tests, such as well production tests, and stratigraphic
53 - interpretation. Groundwater primary contaminant concentrations will be
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1 -monitoretl to--cont'rrm-ti2-eXpectation LnaL Nri11tary contaminants are being

-z- extracted with the pumped groundwater. However, monitoring and test
3 activities already planned under the treatment system testing will be

t o a3^^^ """"" ,̂ the e. vanott of nrnn^ - `' `- f-.f̂ r...ti,.......^., ... ,.....n water withdrawal and massSiiitl^ient
= - - -....
SJ ifmQvaa or-primary contaminants-t-rom the 2.i6-ui ;,rics plume.

7
_-_ _ n7......, n.......

and
r.-....a

erna- $ ------2^'a-^Z__^16-$-J Ev2'f^e-'----rlumc Pump anu rrea^ ni^t VE
n

---Yu --- ------- TiS=-diSCi:tSS€id in-the coneeNtuai maael forthe216-B-5 Reverse Well 1RM

>>_.-_ ^lume-(Section 1.3.2),-this-IRM_plume is present in a fairly thick and
f2 --productive portion of the aquifer (thus easy to withdraw water from), but the

_--_-_-}3- _-_ -Fr„maj;ontaminants -are-relatively immobile. Although groundwater has been
_Y-- m;easvied?o--haveprimary-=contaminants--present-=atcnncentrationsabove drinkinn

rs1iS water standards,-a signiTicani proportion of these same contaminants are

-_-_;--1C7=----=-adr4rbed4!!tLrhe_S^31 p3Y'-tiriosinthe aCjui]'pr. The two i'ormS (phases) of
Fy^ -r-^} 3 c 4 a^'-r^n- n±^=--'rn-nvr.r.rtnr!- }, --- '-`__.._

-il-- -=-tr1^ ct3l.taml^rant3-^--adoQtvc'd and c^.s',av^Vca, u. c cn,.cc^ca -t^7 be In --'q^ll l IUI'lulll in

^^3= ^t?e s^tdra-ted yone of the aqulfer; with the Kd value (estimated in Table 1 - 2)
Yep"i`E=Si,ie -a1iv tCLWCeII t he T.oncentrations in the two phases.

.r^..,

?, - T-:n:-additinn,-tbe-215 3-5-Reverse-Well iRM plume is at cr near the
-- -612--- graundwater -div ide between- the y,'ouRdwater- fl cw r€g;me to- thesouth and east,

23_-- toward the roll^mbia River at a location near the 300 Area, and that to the
24 north, through Gable Gap and toward the river near the 100 Areas. This

-----2!^- -groundwateriividP^srausetat2someexi^en.zbyinei^y^iraulic isl-fluence of the
°- - ^ ^ - - .. .^- 3 rorid Sys^u^^r^ aI aNae auan^'L^cy orwastewater has been dlspnsed of

_ 27 during much of the history of the_Hanford Site. Because of the presence of
V-= the divirie; groundwater gradi"ents in the area oT tne z16 6 5 Reverse Well are
29 very low. Oonsequently,aroundwater- flows through this contaminated portion

of tne a,^,,Uifer have a l s0 been very lCw, = and `Jery -l itt Fe interchU1^y,°, ;;dS
31 occurred with cleaner water coming in from other portions of the Hanford Site.
32 ------ Tilis-situat-ton --hasrestrlfed -i-R -thE- g•rvundwaterjYrobably having had sufficient
33--__- timeto reach equilibrium with the primary contaminants in the aquifer soils.
5A
JY

35 When pumpinq for the treatability test beqins, this equilibrium will
= 35 = ts^eyn- ta be di.t~U. bad. - irritiaily; yrinrary contaminani concentrations in the

37_-___ w3t^r_vitsg^+n:,tlrl ha ralativalv--cQRsiStgnt with historic g,rpundwater
-- 39- ---analytical resuTts. ,4pproximatevolurwtr-ic est:^lat-es,-derived ,:sing

i 4$^Y-rC.zv } :: 5:'^: S^^?•
L

in
J r-.... / n/.^

iYysi
• •

^^= (i^au
\
^ _aoarQra 4,_^ndicate that there may be on

an ths-brder of 3,000 to 30,000 gal of water contaminated at the highest
-----41-- --hist-6ricdi1y-711e$SurE$-cbncentt'atiUn$(e.Tj.-,-in theranC,Jeoi" 5,000 pCi/L for

az -Sr). After ihis highiy contaminated groundwater is pumped, other, less
4-'s-----contaminated-water-wiii flow into-the area from beyond the highly contaminated

-44 -_=Zone.-To someextent,-this water-will-desQrbsome}lortion of tha nrimary

-__-4acnntaminants=as3t--as^Qstl?roughthe cQntaminatedaquifer; althoughthe
46 Kinet'3i=S-of ihephase tradisfCrmat4on (hC°.' yL'rcK y t 2 cOPrtamiR3RtS col7ie off

-----^F% the soll`j3aftiCTe$) T3-OfIKfI0wfl-aL-LhiS-L1mE.--1f this transformation process
?f3=ynnt?maaa,r.tv-fln_tha-2r_trrraa_thf-p: 1m

4'a- grouRdwater=+^illsteadily- decrease-. - Eflncen`'°a^:ons- silould-eventuatly-apprVacll
Ca a lcwer concertratlcn ^l^^it that will depend on the partitioning of the
51 primary coRta!!inants between the water and soil particles (Kd value) and the
52 rate at which the contaminants can desorb from the soil particles as.

__^ 1.rrr^ na nrt r}axnar rtrrtrmriwat-ar -i t-rirawnJi-hrnrlnh-thn-ann'rfor-and-4ritrt-tha
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__ .. i NPT3q^;-,,.i -Nn+Snnn-Fn-+' lftlWliPil IV Ili ner__--_ . -_ __• • 7, •- Wei•1•:•isv•thTsczen
i ,-ccncer, +c^ az.o„ us -^^i« , zne-

------2 ---leveis only by stopping the pumping and thereby allowing sufficient residence
3______±ipk-- ft,rthie- p!,ase syr_ansformation (i.P., desorption and equilibration) to
4 occur between the inflsrwing groundwater in contact with the contaminated
5 aquifer soils.

6
_ " o ^ .,i,;a^^ t;vo vr vn! dDt extraction testing to determine theic_.^ the . . ..,7

1it 1td^lin

8- -feasibility of pu1-11p and treat technology to extract contaminants from the
-•- °9 zib-u=5 Reverse Weii iRM giume-, - irra 'tion to the-atFillity toerrectively

ID ^ecove^the Irnttar~y zafrtar^rnrazts from tire ^quiier matErial s ir^ the 215-8-5
-.:-- Re-verse-Well TRM pl:.ime, the hydraulics of removal (associated with the ability
12 to pump a sufficient quantity of groundwater) will need to be evaluated. This
13 will require development of aquifer parameters, which will be linked
14-----inherentl-y=.:rth-the-assessment of the ability to extract and recover the
15-= _^--^1,"-^!^`wry 3`..o,'^tiT.^a,'^ -ts`-==---,;1.[ca--aecaccmente^i±^ reqpTre deve iopment 07 the--_-1, _ . . .,.........

Q6 following:
C}^ ]

8 ^- approprTate pumpirtrg -regiTnes; inciuding cyci ing timies ( periods of
pump shutdown time before restart of pumpieg), pumping locations

^40 (selection of wells), and pumping rates
^':l 1
vr^2 ^ suitabl4 ( optimized) locations for treated water return to ti;e

23 aquifer
24
P5 - ► anaccurate intcroretation of the hyGrogeologic system, incl,cding
^•i the likely need foi, a computer model, using a system such as
17-- 3 +

e
L^^.,.n

g^o^
._ Z n •I 31iO Centdm} n'nt +-.^. . r . ....

sr.^.^ ^=1 ^ ^f= ^ t 1s=sL ^_ ... :.: .. :ni?^i^^ u
28 transport phenomena at the site.
29
-30 After the-extractior (and reture) system is ,pti,,ized, it will then be

--- 31------appropri-ate-tndetermine the long-rangeeffectiveness-Qf-the pumpanci treat
32 alternative.
33
34 Methodaloav to address=o€€eotiveness of oumo and treat for the 216-B-5
35 Reverse Well IRM plume will likely include a number of hydraulic tests, such

-------35----- as-pump--tests and sluo tests, and stratigraphic interpretation. Groundwater
-_37 primary--contamii38nt-eoncentrations--iiill-be-monitored=to-=assess effectiveness

38 of primary contaminant mass removal by the pilot-scale pump and treat system.
_ - ' - ' ...+:..

-----39_- --1•ESt ^er.iirilarr^-3 S an^Soc}c_e c1^^ ^!i,h. i'=gtam7Ran +^ L'k +^^.,.a^^i^n t es t ing are

- as-- -- addressed--in Sections--3.1,-2 and 3.2.2, respectively. Specific contaminant
41 extraction test activities, including test design, operation, and monitoring,
.4 ' -..rp--rlecFri-hed :n- Sectfon -4.2.^---
43
eti

45 2.2 TREATMENT TECHNOLOGY
46

rs_3N4mplu9Paigt1 nj thr iMRalii[EntteChiYd30C}^ fOi each iif
46 the two : RM-plumes in the-200-5?-5-Operabie Unit pil-ot-g4)^ 7i vMiiHnHtri

----_49___trgatabiiity test, iQn exchange is a unit p^rocess that removes dissolved
5-0 -radioactive and nonradioactive ions ( e.g., Co, 'trSr; "Tc, '1 7cs, ` °,'240pu,
51 cyaride, and nitrate) from an aqueous solution (e.g., groundwater) by
52 exchanging the-ions with complementary ions attached to sites on the surface
53 of an insoluble support material (typically, beads of synthetic organic

..--..-_,...u9fiRld 9 -4
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-----^- -res3r.). in-cation resins (designed to remove positively charged ions), the^ -
2 , .;;,,
_ extiianqe 51teS usually cunt$1 ir iydr^g$n ions, but ti'tey 7Ray ' I SO C^unta i n ^^vu i um

°-- .._M : .. •3_= er Mq1^!m=fions- =lT =^ren =real^s (^Jesi;+^t to re,,o;e ,,..,a °̂ _̂ ^^y rnarged
:i_ _;,,;,^^°f^o^;r^p,ne c,Tec ic^-liy contain hyt}roxitie i9ns, butQthet' ions such
5 as chioride can be used. The ion exchange resin(s) that will be used for this

==-=6-- -=trsatabilit^testwill be selected based on the ability to selectively adsorb
__ BOr.i ^OS,_ Q 137.. ^ 239/240 } tin}^.innH }hn ^3r^- ar^:. ^^CC!-PYrhangP rPSin

and-t-he vra^dwater is aetrieved-by-tire groundwatet flowing through a vessel
9 filled with resin.

i0
If= si:i•.t:^^a ^ t I su ^^^°^z^sth^ .^tionatEfor ider:tiry i,g i_;^ exchange as

' iz` the tr^eatrent teC
h

noiu'yy to be used iIl the treatability test. Section 2.2.2
13 descrihe-s the icn exchange precess, and potential and planned pretreatment
i4 ---proce-sses as -they will be applied to treat "Co and $^Tc in groundwater pumped

-. •. _ . ... . .. .. .. ..
and to

^.. _• 9n; _ 137^5> and
2aa 2anpU

in^^5_._ -Pi`Om^tiE [1^=ESftr1uS lnifi-piume anu Lu brea^ Jr, "--!-

6d6 groundwater pumped from the 216-B-5 Reverse Well IRM plume.

^'18
r` 0 1 9 1 Traatment Technology Identification
-^u

r...,^. . ..J .,F.A.;.... . .
^zr The prlmary reasan for i^e^^^^^y^^^y lor^ exchange ls that the technical
« ---!;ter-ature,-tes*--and-operating-experience,-afid professional judgement indicate
23---- i-t-will-be -effer.tive-i-n -treating primary_contamina-nts in both of the IRM

=%rp-aimenT;-aiisasii_aaciiveiy contaminated Superfund
z3 sites {E,^4 199Ej; previous treatability studies at ti^e Hanford Site (Delegard
26 et al. 1986; Barney et al. 1992), operating experience at the Oak Ridge
27 Mational Laboratory ( Robinson 1990), and numerous municipal and industrial
28 water treatment applications (B-aker et al. I§88, Sorg 1g89, 1991; Jelinek and
29- - Sarg 1988; and-Del-Eul-et al. 1992) have shown that ion exchange is a mature
30 and effective tecnnoloqy for selectively removinq radionuclides from both

L F .. a 1F{^ ^ {. F^`< ^r^^^•^^ser_ a n a^ u.=^^^^wat^r 4... ^ the c_encentrations of contaminants were^,
32 qenerall.v hiq_her and the concentrations of potentially interferinq
33 constituents were generally lower in these applications compared with those
^4_ reasu'^ed in the two 2•i7E=^=5 i^^7erai7Ye i1Tit-IRi^l71iithe resiiits indicate
35- that ien exchange will be effective in removing the BdCo and 99Tc contained in
- ^- .... . .. ....
sb groundwater wltndrawn from the 2io-er crlos ircr] piume and the 90Sr, "'cs, and

239i240^^ ^;^_co^ta,nptt-in n3.rnunriwatar wit.hdrawn from the 216-g-5 Reverse Well IRM._- -^...-.._..^.

38 elume.^

40 ----- - ii` i2rget'=st aie Bperati-otTA-s- requit'ed in a future treatment system, the
41 scaleup parameters for ion exchange systems are well defined. Ion exchange
42 systems have-beea:-u+ed to-±reat- aGueous-streans with large flow rates. Thus,
43 if i-ti5 A'a`y7ued-tQ f'u'rtheC' deY`el:.{7 -ion--exchange; as -a -pot2ntia i --inter iTi

44 --action alternative, scaleup to-support detailed evaluation and/or design of a
--- 45- --- fUi-1>£aTe $yStem f}i i i be a$traiyhtforward pr vi.c>S.

fa n
_ . . _.am. _

4
-
^- ----------------Ill iotl-exLh3nge cF3ntina.n.ts--ar€--adsorbed- and, thiys, immnh. .,.... .,. llIZed on the

46 surface_of the solid resin. In applications such as this treatability test,
„i. - r ,,atl' "i i;.== ----r-sifS that ha's- - F:'.'i .i..'.."pt10nsr€:re---S, il..--r^c^-.n^ .2., r2aCh^ its prac^# ^ iLai aunu^

----- -50_----capaci-+_y)-i-s-remnved from - Lhe,s3!cte,mfnr dicnncal; rn_ntamin3nt5 leave the
51 system fixed in a stable secondary waste matrix that will resist leaching and
52 minimize risk from transportation mishaps, thus minimizing the possibility of

--53^--- future-contamination or recontamination of the environment. Additionally.
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1 final waste handling and disposal are straightforward oparations. After spent
2 rasin is transferred from the vessel and dewatered, it is expected to meet
3 iow=ievei was'te acceptance criteria for iong-ter:a storage and/or final
-4 _ disposaI, _ rasil-i;~ies- ang exoertise exist fc,ti transferring, dewatering,
5- -- nackaaing; etpring, altd-dicpncing of cpant racin,

7° T::!'°"lech3-nicfll-Simpl'.c-i.±y_of]on exchflngetcchnolngy combined with the^ _...

$-- -- x'eadY -avzilatrii-itv-Gf- e-si-en- exr,e-rtisle and standard equipment support
9 - --gxpeditious design;-const:->action, ancL opErationof_pilot--scale ion exchange

10-- treatment systems for the 2I6-BY-cribs and 216-B-5 Reverse Well IRM plumes.
ii Rapiti-depioyment will be more-consistent with achieving-early risk reduction,
12 thus furthering the primary goal of the IRM. The project plan is to construct
13 skid-mounted systems that can be easily adapted to changes in test site

--14--- =rucai:i^rs, grutindwater corrditions-(e.-g., fiow rdte-s, contaminant

1 5 concentrations), or treatability test DQOs.

C^L
18 2.2.2 Treatment Technology Description

' an _-..
A^ fX^^Senge r^'si iS wi l l have a ! 1i:i'e ;; SGrptiE-f ^aTaL7tV fur ur imary

?
-J!l
^1

+tGiil nl!lted n umber
w! w1i wblt

-n + n.1+..Ai.116fI '
^;LI------R

S
lnalt^,- ^Gl-¢--#l.Vrt the

*6[l
- nUV-lof --8^Q.-i!-l^ln CgC ^ItCJ. /n1

^2,----Aji^,xlnct xdvantage of ion nxchange is that res°n m:nufacturers have oroduced a
wide variety of resins that can be very selectivc for targeted ion(s).
A#Maa-raw--`- ka ii^$-$L7'I1_-111a V have-t(1 cn[LnPTP. W;i,h other i(7i!$

'a ' ="a " ^ '^-` ^S2 2XChan e STteS. ^2CduSe i^@ CuiiiFO 'eai 10nS= z^ = Yuuliu !lr gs C i nfY^.at£i =!o, g

26 the primary contaminan"s arC several orders of magnitude less than tha-e of
_ 27 other qroundwater constituents ( e.g., cyanides, nitrates, sulfates) in this

28 -treatability test; competing ionic species may determine resin.exhaustion

29_-- ratec_
30
31 - When the resin is spent, breakthrough will occur. Breakthrough is the

- - - - - 32--- --L+oint-i_nth?-resi-n 1-oadi-ng Gyrle_whan the rnnrantratlon of any one of the__.._^.... _
33 primary contaminants rises to a predetermined concentration in efflurnt from
34 the resin bed. In designing an ion exchange system it is important to select

_ . ._ . . . _ . ,
--_---3y- ---Z^s-lns--wp-lcRopL-lmt-ZP -ad5n1'p-tiQllnt- ihp- pr-idnarycOntaminantc and maxim i ze the

36 time to breakthrough. This will be accomplished through laboratory testing as
37 described in Sections 3.0 and 4.0.
JV

?q- 2.22 .2.1 216-BY Gribs IR.'" °lume Treatt^ent. Typically, an ion exchange
40 treatment system includes one or more pretreatment units to condition the
41 stream for optimum performance in the ion exchange unit. The pilot-scale
42 treatment system to be implemented for testing at the 216-BY Cribs IRM plume
43 will include filtration and pH adjustment units for pretreatment. Depending

` ^^4-`° "ir^resuitg'8f i'ab0r'atQi"y -te-it-s:to-bc_cindiii.iEU-as_p3rt of this tr2at9yiilty

45 test, the system may also include a pretreatment system for destroying
AC .l..Yv Cyanlue.
47
48- --- ---- The -chemfcal --state -of-the--ie"Co ---i-n th2--216-BY Cribs I°M plume is not
49 known with complete certainty. It may be present as simple cations or anions
50 that will adsorb readily onto cation or anion resin, respectively. However,
51 as discussed in Section 1.3.1, there is evidence-that °-°_Co-rnayexist in a
52 neutral complex with cyanide. The complexed state could pose potential
53 difficulties in treating 60Co using ion exchange. If laboratory-scale tests
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1 indicate that the 80Co can be treated by either anionor cation exchange, no
1) ]Aa;+;nn]fi treatmont wil]-be rcQU_13"ed-.- However, if inn ovrhango is- auur^.S,,,iq:

-3 - effective, then a cyanide destruc'tion-pretreatment process may be required to
4__t,rgalt the 80CoLcyanide _ comolEJC and_ conv-ert th^ eOCo-to _ a form amenable to ion

ev^ yE As g_rt^n^i^genry^ }-'n,ralimi^ary docign is beir.g developed for a
^ ^yao-^d€ :r^atment precess. process, described in moree
3- -- a@tai?inSeciion A 3,= -w:}}=be-a^-a}ka}ine-chfiorination process, developed on
8-- - the basis of literature (Patterson 1985')-and engineering experience. If it is
y necesSarV-toimpiement-this proCeSs as part of the treatabiiity te]t, the

',E laboratory tests will provide irlformation useful in verifying and optimizing
--- id- ---deSin0nd Rper-atinaparametercfnr tha nratraai;meTlt system. If cYanide_ r. .

__ _ . •. .
_ i-9.- ^6^'t!`-l^.f`.tT-on--TS-rea^-^.-=t^a i.^''gat[^I^ftt--$y?te:!!-^.jri i^e r0.^.*^gl;re,R, so that

13 c_vanide destruction precedes ion exchanqe.
iu

^15 A filtration unit will be incorporated as a pretreatment technology to
rJ6 remove suspended solids contained in the groundwater before it enters the

Teadina ion_-ezchange bed.__ This _eireatmartt will minimize the potential for
any inert and/or bioloq_ical_ly active suspended solids to accumulate on the

^'19 resin surface, masking the exchange sites, and resulting in loss of exchange
^^= ef'fie;en^y.= It=:^tli=a}so-m i9iif,ize the-potential-for--solids---to-pluc}-the void

^- 1 £i^ai-?^---?mA.^.^ t^iT --b^-? s - nf--necinan:!. rq.ct'':rt--f?r.::lth
h

+L^^ ^^a^^ th e :^d 4IIrOUy"II LIIC ucu.

'--'22 Furthermore, because many of the"constituents in Hanford Site groundwater have
23 a^ affinity for the soil, there is the potential for removing contamination
24 associated with the inert, suspended solids.

Lb A second filtration unit will be incorporated downstream of the ion
-_ _ _ • • • =--- - - "= Yi = exchange vessets tir=remo:2-aAy suspended=SOkids tnat may be 'ror-nied by
28 biological activity in the system, oxidation of dissolved species by exposure

-29-----to-the-atmosphere, and/or by the addition of chemicals for pH adjustment or
-----3E- --cyanide dastr-uction:--fvr exampie,_adding sodium hypochlorite during alkaline
--31- ---C'fif(7ritlatioTT17T}1 l"es(TTt--iTTtiXi-dai;iofr-of any disShcved ferrous- iron or
-32--=----aranga€oLus-maqganes2 t3-form inSol'sh}s prec;p;ta+•_es. This an,..^°+r=am
ns3 f;ftration ^i}} m nimi« any-potentiai #or-plugging the return weiis.
34
35 Experience indicates that the pH of the aqueous stream can affect

---- 36_ --- selectlvity of 3--LJiven- ion eXcharyge_ rasin-fnr- a^givpn---ion, Thus, a pN

- 37 __-adjEstment sys•tQm_wiii_pe included as a pretreatment process in the treatment:
38-- --system-to supori;ogi;imTzatron Of stream-pii: -ne gH adjustment system will
39 ine}uda I'neasrs-for, adding s(.ad•um hydroxideL to yi^ ncrease pH (or hydrochloric acid

-GV/`^I]^lyn \InCCn^C ]Y1^1±R.._-_....^v ..._,_ 'C•^\{f}wl=:bifvrQ.thQ-St.rA'v_.ntA
V! (•
i .tn,^TTw Y lV Yl,4Rl,R {G IY3ibld - KIIV YV

'^'r
.
I

_ __,.+y.,
iiCUti^q

i
7iL
c-..

C t heGIIC
..
^iil
u ^...c..^..

UCi i/I C --the -stream -is returned--to-th C q
n ,

yUI
..^.:r

1C1
,.u

--'----" -- ----- - .

l-mTreatmE^t< Theion ?xchange- trpatmpnt,3-=- ?.,2,?^^- ^f-^ 5=P&vsrse-kel] _IllM p
n_ ,o^. _ -•---..._.._

44 process for removing Sr,"n""'Cs, and ....... Pu from groundwater extracted from
4-5- the 216-8-5 Reverse Well IRM plume will be configured essentially the same as

_ 46 the process described in Section 2.2.2.1 for_treating_yroundwater from the
-__-47 -- 31n-Rv-i.rihs IRM plpme : Specifically, the treatment system will include the

48 -
. ' •- ' ..u -.d;.^..+.......+ r:I+1Q^.^=ii1Fk^X^iBt}g?-uelt=aS-i^i2 astie2 -}{1--es,}ua-su^n. an .Ju--:1-,;rati^n

49_---pretreatment-steps described_above. - However,depending on the rPsult.s of
r f^ - ^-, .l .I fp e. , 1 nN ♦ vnn.-n {, a / 1 L. .{ ,lid

. ..v _ravc^i^'eiit,'nir-f'^c^
+.:x,rcaii\^a^-nr'ay..vcuaQu-to--pr3rlucn

31- - en̂ hanced selectivity for eos, ,3zCs, and 2saiz4opu. Also, it is not anticipated
t S !%St drTpretl=' a truen t w i l l bF+ rY iI^ I rY d beyond the pH ad j ustment,

_---53- neutra}izat_ioD,_a„^::filtratinrsteps-des-cr-ibed ir^ Sect'1_nn 2,-2_,2r_1r Sinre no
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1 ionic complexing is evident for primary contaminants in this IRM plume,
2 ure{reatmentaf the type descrihed in Section 2.2-.2.1 for cva.. n, ide destruction,,
j 1N r1UL arlLll.InaLCU.
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a r r iV:1TR€A^^^.ITV?€ST ^'ERrfiP:^„^IC't- •°^.Tae-3.iqiIT=i s"u"si'"so wFc..--

3 ---n° ° e`s'^ er^Jr, 'R ^°C.i)er+;r.o^ ^n,i Dno are used to rlar;fv and gui d e t h e^ pm , 3 - ^-^ ,
5---testinq-process_and_to_outiinethe quality and quantity of data needed for

=•r3=- ^'•ii'^1'^m^===-=Testper#LrG'iai.c.3,jDbat3-it•-'.i+oc }d°^^ifv

n€nr^satinn nF.^ds--re U7re^' to 2'raiUai`e the ":l «^ - q ,,iiV^-scale um and treat: i-- P P
8-- -alternatives. The DQOs link the information requirements with the intended

} -x r • r- x-ttIre
Fn-mnzrrra^nl-- rt}' 1 _ _

SJ
_^

-c4
n _'{ . =

efe-^ti^a..-+. r_2
c
n9

..̂j ?lY^-!id5..3 i tJ l7ui:^ --ut^^tc ^., .., y...^'r
x
^S ^'3: -meusurcu ^'drT^bYeS.

30 Data y^I,,ln..,l;rv needs are defined by specifying precision, accuracy,...,
• e i..----- ----uiii^i' i ti .,.,+.

^7Y c:lr,s.-''I---=-=--1'eeSenI. a6TVe^ES^^--(:ieteilBSS^ BndjOr £Ompeia 7i-cy -Prin^^ re"yUlr^ciii

12
---13- There are two overall questions that this treatability test plan seeks

-=-T°------oo-answer-and--that cnnteqi^ently affect the test performance objectives and
15 DQOs presented in this section:

a._ : ^,"..'+"...ni +..'6n..l°^'
-----Gdn-Lyile--ti'eatm'rnt---and^iQtentl-a -- pr2l.rcal.alc111. I.cr.lllluluyle5

18 ^- - ' d.. ^'€vpri -in qpl 4inn 7-,-^ ei • ve 'i .y reduce-^..--r^u^r conce ntrations... cfec ^^t ntratlons of
w.,r. 89 90 137 _ . ,,,, 239l240n„
4';^^y Tc, BOCo,

..
Sr, Cs; and r.r ir: groundwater pumped from the

^^0 216-BY Cribs and 216-B-5 Reverse Well IRM plumes?
.^^.

• Can q roundwater pumping effectively extract 80Sr, 137Cs, and
1^`, c c 239124b

plume?23 Pu from the 216-B-5 Reverse Well IRM
rl A
LY

---' fifific treatabTlit;,
_

y-test pCan descrloes a number o f test and development
-te-phc-liiding laboratory tests, pilot-scale treatment testing, and aquifer

- - --
- . . -

, _ i i-r ^ r...^ L
0 a

-...'._irs"l^r'ef tn
,

€? a
I
e f61

-
1QWi

-
[j a4Ses5fienL3^ Seniieu ^li7t743:i1(1eS^iunS: i

T
nng $eC$TOnS

28 describe the test performance objectives and DQOs for these elements of the
-------2-9--f_,ivan tha_ralative -Similaritias in the primary

3u -`cdni:aiiiisrdiitg^-and as7cic;p`oted-treais:ent systems-at-Ithe-2i6-B-5 Reverse Well IRM
7 . _. 3 _

BY C

:. __._
n 1 n} + r n manrnz ^5^me- arrd the ^^5 `3^ r^l s i#M -, s^; the s^-txo... ^^

f test per or,lul c
32 objectives have been developed for and will be applied to the treatment

--===-33==--== Syrtems= under =co;;s-idarat=ion-.- -11we:e:` -se^a-i"as;"-DQQs- hail"e-be"eii d"evei"uped for
-34 the two-1RM plumes-ta-facilitate developed of detailed design, operating

----^^^' _ yi••i+•--
i .r...i..

^ Nrvccu:;lafiu''m^iri^^lfiny a^civrcies. Tescperformante uu,:ie^^ives and DQOs
36 for contaminant extraction testing are discussed only for the 216-B-5 Reverse
3i Well IRM plume.

39
^^ ^ 1 TECT DEDCnDMIAUCE OB^E^TIYES
Ai

fiest=p_erf4rmanse=objectives--are typica{ ly most-usefui -When comparing two
43 or more distinct technologies available for use with a given problem or
4"^ Cv^L^" :-nant-.- lIOW.ev€r,--Lhay--a!-so- have !Se-in stating the overall objectives

r^^e +.r•. i}h^^e# i. ^ ^ ^_k.}^^. + r- y ^-f.ll. ----s^-. i^-=e:v- iiy

46f----sections present the test performance objectives for evaluating the pilot-^
`-47" scaie tr-eatirient-systems to be tested at the 216-BY Cribs and 216-B-5 Reverse

-----48--- Well -IRM ^l::ma^-, and the tes*_ nprformance objectives for contaminant,.... _.. r...
____^ ^;•_; r.,;_ .^_ 21r °` Reverse Well IRM plume aquifer.-

49
- - C.A41 a\.41 V11 ^ ^ VIII Yi1G Y J
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Performance Objectives1 l Trea±meT;c: Test
2

---3-- The primary test performance objective fsr th_ pilot-scale treatment
4 systems is to determine the removal efficiency that can be achieved for the
5 primary contaminants 80Co etid 88Tc in zqroundwater extracted from the 216-BY
6 Cribs IRM plume, and 90Sr, 137Cs, and 391240Pu in groundwater extracted from the
7 216-B-5 Reverse Well TRM plume. Test performance objectives are divided into
8 three categories: measurement of the effectiveness of ion exchange treatment;

aT..gLer_S..nr_t3^LL^rS-iS!tl45?Dl^^^--L;h.e._inn_a,v,rhann?^_rn?r3tion;w

lp and determination of the resource needs associated with the test. Specific
11 iujc^tlrcS ^rder each of the three categories include the followinq:
, .1
ac
13 • Effectiveness
1a

15 Determine the effectiveness of the ion-exchange system to
consistently remove "QCo and yyTc (or "Sr, "Cs, and

r,s7 239I240Di0 F^nm thn nrmtnrhde+nw,e_ . _ ... ........ ..._................_._-.__ --ru^ -r-rvnr..nc-Yrvc.n...........

^8

Identify optimum/preferred ion exchange resin(s) for
- -^- - asTc iCs i2auremoving "Co and (or "Sr, i3 , and 235 Pu).

-'»? 1
--_'22 Assessthe impactard removal_oi -0itrate at a_secondary
r __ _-•^^^^ ' k_ik TD'M nl::exne---[,3_-._--_- GQntaiTiiuau^ in vvLn an11 r iwrzao.

"c4

25 Deterr-.'^^^, if 80(,o in the 216-BY Cribs IRM plume is amenable
26- t4 '1r11 -€xGt..̂n atmont If inn wvrhann @ 1'- -ge -tre.... .... ..,.........7 5
2t-----__-

6
nf
.iGt-..-
Fn.t,-,n-

, antprmine if alkaline chlorination can break the- -- - ^---
_ nn_

28 "JCo/cyanide complex and convert the ""Co amenable to

29
....^,.....,.^°na
uu^cyucnu :°vnn °cn., C

ti
nauyc

..°....
----- ------ ----- ---- -- ------- a i.

9n

-„_.-;F oeranirlo...1.nS3̂...iUCtl
.
oii

.
rE

.
----- aY------ ----- ----------- -'

If a.Jan^uc uc - i s --reqU7 ,2SS25S - - eSliJ? D^iei'ating
32 parameters associated withremoval of cyanide as a secondary
33 contaminant of the 216-BY Cribs IRM plume.
'1A

_ ZF • llnoratinn Darpmntcr¢

JV

37 - Refine operational configurations, requirements, and
38 procedures.
J7

40__ Assess impacts of groundwater constituents on operational
41 efficiency.
119

4^ ___-_---'-- _Assessoperating_parametars- (e,sL.;_-finw_rates, chemi.cal
44 doses; residence times, pH, oxidation/reduction potential)
45 to optimize treatment efficiency.
46
47 Demonstrate operational reliability and safety of an ion
48 exchange-based treatment system at a scale sufficient to

--- 49 allow scale up to a full-scale remedial system.

200-er-5 - ot /25194 3-2
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1 • Resource Requirements

3 Develop estimates of significant cost components, including
4 €piripmen-i ancrrratet-ial costs;-rtY€s=ir -coirtaminant exchange
5 capacity, exhaustion rate, and cost; electrical power and
6 ` _ - - t+'tll ity CEStS; -Ch€miCa f3§tS aiid i1S^c rates; process residue
7 and secondary waste management costs; maintenance
8 re^u}rements•, and operator and personnel requirements.ti ..... ^..,

i0_ - Refine health and safety requirements.

_====:3-----3.-i.2--Cont3mi-nant rxcracLi^Pl TACt parfnrmanca QhieCtlVQS
14

-:a5 -- C-uTitaminant extraction te"stinq will benerformed at the 216-B-5 Reverse
,7-716 Well IRM plume. It is anticipated that contaminant removal at the 216-BY

1+1 Cribs IRM plume will not require testing beyond normal process monitoring as
described in Section 4.3.4.1. Specific contaminant extraction test procedures

^-,a n .i........: ti..a c,...+:..., e ^. ... .._ ....... ... . . . ..... .. .......... ....... ... ..a......,.. ..^.

0
- - °:421 The primary test -perfQrmance -Qbjective-f2r thP conta.mi nant -ectract i on

0'62 portion of the treatability test in the 200-BP-5 Reverse Well IRM plume is to
-.-93- tl^IP.^atgrti.a.l -foL!^. i'eco-Y•r?na ^^^- r^imAry col^tamiflants_90Sti„ 137rt

a24
and

3°"' Puj which are in or associated with iRM plume groundwater, and, if
-- --25 ----recaVery-is possibl?,-develop an €stimate-of the rate at which primary

E6 contamsnants couid=be exi;octerl from the aquifer. This vrimary objective also
2; ixvotves a-rstimtrer of anciliary abjectives^;hTCh w'rl1 ^nhance-meetfiitg the

..1+;...'+e ..hie'+;ve Th.,ere Cbj.,..cr+.^vnc arn nrnunnrl i nto three Cdte]Qr1' Q$ r----=28_ --=_sEZauaze ^u.+e_^i-ea^ =:=..._-

29 measurement of the effectiveness of the con'taminant extraction process;
30 - assessment ofa-quifer aarameters or oaerational Orocedures to allow

- 3: opt:mi^atfion-of-the cbntatninant-extraction process; and determination of
-resaur^ee-reeds: - Spetifii-ot,jectives under each of the three categories

99 ^l..J- 1L_ L
i
-11.....5.....

inciuue ^ne uiluwiny;
34

^s • Effectiveness
^v

- j^-=- --- _ - _ . . _ - . _ _ .
° Geter'rtrire t.̂ e effcctivergss of contaminant recovery for the

--38-- - primary contaminants from the aquifer matrix during
30 zmplementation--of--a fuTT-scale--pump and treat systci.
40
4' • Parameters for Jvstem Optimization
42

-43 R?fit?p-dq!i-f2-r-hydraUll'c-p7o£?rt_iess P"lmary contaminant
44. di_stri-bution prnpartias, and estimates of total contaminant

_ 45 quantities; to aiiow prediction of iong-term recovery
.. CF....+ :............ACYu _..__..._..___.

47
----48--- --- -- ---- Dptimize pump-cycling ^in regard to pumping rates, aquifer

49 re-equilibration times, and moving pumping among available
D0 weiisj to maximize recovery.
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r- ........_t-Vuu and`t)eVi:iOQ--a--COfiiR!fi:e'r't'l0uuei---G!` 104a1 ydwater flow

2 primary contac.inant phase transformation and transport in
3 ord2r to estimate aquifer and geochemical parameters and
4 predict long-term system performance.
5
6 • Resource Requirements
7
8 Develop estimates of-significan't cost contributors,
9 including electrical costs of pumping, installation of

---=---1^------ ------ -- ------ _--==-arlrlitinnal wellcr. --1ieCllnical--per-sonnel- time _t[1-iflterDret

---1^--- ------------ -- ------pr13L°ss--effeCt_'SVer!esc^-anriana1ytir2l-rne4c

12

...... ,... . .... . ...... .., .

13

14 3.2 DATA QIJALI T Y UBJEI:T IVES
15

Accordin3 to theEPA-document-Data-Qualit!'-043ectiues for-Remedia1- ,̂' - ,_ _... ._..^:
ABSjltrRsB ^ict7D7fIc5 _(EYii-tj23i) an7 as--developed--jrl--the C--V0-EaSt-Gr0undwater

rvi^ AAMSR (CO€ RL iSS3a):DQOS are qualjtative and quantitative statements that
"'39 specjfy-the-quality of data req!iired to support remedial action decisions.

---DQOs-are-determined-hased on_theend_uses o` the data to be collected. The-^m.-_ -_ate^ld use 4if the
^

:rPdTaol!1ty S-^Isy ^ a is to ^?:Rpek't t!:C?-QV-31_uatjAn nf^:-
- 1 1 1'. be incf i^ de^: in the - r;tm k^ 1 se•n• Gian . To e nsure^22 a1lt2lnatz.es t hat,, v;p1- ^po that

ts;• ^ i, . ^ ^ : 1.,,..^ s:,^^. _ ^-:^,o,!F^.^d ^r^^, wlsf,,, Ic;ri _q^sali_^y tc =.alU.,^^ LI 2 1011, exehange
-74-- tr^^tment syst^r, DQOs were deveioiredr-- Yxpecte;: !; er oT the test data
25 include r'ie foiion;nq:

anagarc-$7 • UUE, -EPA, -and --EcolOgy remedial project m....
- ^ o

...

29 • -DOE,-EPA,-and-Ecology-unit_managers
30
3i • westinghouse itanford Company (FiHC) remediai investigation

COOr-uinatOrS.

33
34 Sections 3.2.1 and 3.2.2 discuss DQOs for the treatment testing and the
35 ' contaminan't extraction testing, respectively. Analytical levels specified in
36 this test plan are based on McCain and Johnson (1990). The DQOs will be
37 provided in the sampling and analysis final plan being developed for the

--38- _-treatability-test.---Ttrese- DQOs-may- be--refirret9-as the test equipment design and
39 laboratory testing are completed.
-en

4_1
A9 9 9 1 Tnm+.nent r1e4e nnn14^-v /IA4nrtlVesYG J..1 IIGSNIIGIIY VPYP ^MPIIYJ VNJGV4

42

---44 --- - The importance-and ramifiratinns of the remedial decisions that will be
45 made and supported using the treatability test data form the basis for
46 defining appropriate DQOs. Because the data will be used to support the
$} remedy -celect.Gll-=;,rsc2ss for-an -'•ilte"'•m cCtiOn, DQ"s =:ere defined that are
48 less rigorous than those required to support final remedial decisions or
41 ----remedial-designs.
Fn

-5i Data to assess treatment effectiveness and costs are considered critical
52 to meeting the test objectives and require quantification with quality control

---53--- chec!:s-(e.g.,sample replication). -?he assessmen*_ of operatEijngparameters
,,x;.Y NI IInd71ly siipp3it desigfi 17ptilRlzai:lOn, i+iliiCh is COfSSidered to be ieSa

200-BP-5 - 01125194 3-4
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1 critical. As a result, a qualitative engineering evaluation of operating
2 parameters is-required-with-a-7imited-amount of quantification.
3
^,̂ -T p 13fi inCitit^t^S a eDmbin-:cion of lo'rier ievel (Levels I and II)I^ig tLSt-

------h ----and=f7igher=3eve1_fL€VeiS=3i3 an: V;=ana1ySes=tD=Dotain_ttfe=needed data in a
6 cost-effective manner. Field screening and field analysis techniques
; = -- =(-LeY?ls-I and -,T¢ ri:ll_ be :_s°d _.far ^aily _mnnitnring rPquirPments or

-=,'b--- --'I'`S^F^Ciit:'i to Cilid^'cyuit.n at"lli7'^imgps NIocF.^^ l.Unl.r'UI. A

= 9 YimTted -rumber of confirmatory ( Levels III and V) analyses are identified for
, m.- • - (e.g ;-,- "re--$nd- OsL-treatment-C'Jni.enL'1'atlflns of "1N Illlar•,iU t^'1ti^ai in`SrmBtiDn N p N y

ll--- cDrsiamirrants-y. -^^ecific 1)QQ^ for the iaboratory-scale testing and pilot-scale
-=-=12-- ---treatmenst-tests-on-greundwater from the 216-BY Cribs and 216-B-5 Reverse Well

o ...,. .iac_3_1 1_9 and 1-1 raSnarI c are pr.....,r.ncn in i;aa
,

s IRN i;l^;m.., J ...a in , _, .., ,,....tive y.

i4
crM
^6 3.2.2- EDntaminant fxtraction $ata Quaiity Objectives
^9'n

''••1
•

Data cDiiected during contaminant extraction tests will be used to
develop a numerical model of aquifer and primary contaminant response to

Neto aroundwater removal and to optimize pilot-scale treatment alternative
e.} .,`„ps S _ C leld an ,

i_ F' l.7 l },;.'^` ciI^FQ , ialytfiCall Audt^o (f.1d $frEeniilg or Ilclu la4.voraory

^^Pc analysis) will be used to assess contaminant treatment effectiveness and is
23 considered critical to meeting test objectives. Thcse data will require
4 eU:^^tlYi?`:^,^*n with i^lity con;.roi tlIecKS (coni i'rmato;-v sampling) by Level

25 Iii-4 LeVei_'_IndlySe'.==epectf:ii.-DuO" for_4ontaminant_eti: action L^'t.jn^ are

---- 26- iuentiT^eu in ;lUle 3-4.
27

9B
cu

29 3.3 ADDITIONAL DATA USES
30
31 -- in addition to meeting specific treatability test objectives, these data

_ 32 --- may--al,o be-used tD-satisfY Dther data-needs or }c support-other_interim
33 I.Y^V^•- ^ 4 I --- ' `^--- ỲIÎen+Y of 80c

J
„ in ŷ

r^Il
M
.,al.l°+er at the N S prin g s-- a ^ ..li^n-ci ^^i^^-^) - tr^'G - 1 I 111 1 V11VI14Y

Va- --
U
-
perab

-
ie U

..
ni

`
tj •ing th e

- --
inciude foiiowing:

35
36 • occupational health and safety

• risk ascacsmanr.

38 • identification of additional characterization needs
39 • interim action design and objectives
40 • monitoring during interim actions

-- •-- -41 ad itionai treatabiiity tests.
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Table 3-1. Data Quality Objectives for
-Tpc*_.inq. (Sheet I of 2)

-- -L9YYl-9bY!j-vv...r .^r_ - • .

!Activity Determine the preferred test -chemistry o-f -'ion- excha.n.g€-
resin^s^,-cou$lefiwittl pret^attnent system80he,1„str^ if

' necessary, which is suitable for removing Co and Tc ( or
9oc„

. b.]
137r„, Cll239I240

]f ) from groundwater.Puand

ill ^t ^^ I.1nnt;fy thp ;n,raforrarl inn exchan9e reSin(S( ^??^ctiVe at

capturing "Co and ^$Tc (or 'USr; j"Cs, and a'`'' Pu) from

91UU11Vw66e1 J4llIplcN•

..n
P r io r iti z ed

J
DataUdbd Uses

E^4

CO_____ To suppe,rt pilot-scale treatment system design ( i.e., resin

>,w I a:ii r
=^eatment r_eauirements).

-_- - -._.-.- _ _- § Fec• -
-

t4-2

!Appropriate Analytical Level or Implementation Guidelines

Protocols_wi11 follow established industrial standards or

EPA met#ods: Some-anal,yses-nay requira method modification

and/or development ( L2ve1 V)

IParameters to be Obtained

_ ,.! °~'+°..., tes tingdecause Of tne Ilmltea SCOpe of th e lauula^, ly ^c^

-- - --- - --- - ---^ --°- -jsdl a^ue°..,".°" t2rS +U 68 n..btai na..d focus ont- - ` pt t7yrdul^ cile1 ^hP
-------- - • '-^} -,.i -pffgrtTyeftess Of the resrn and potent; p r,e tr c,.,.^,..^tment

- -^ ---- _- - ^
processes as 1^

r..,,.,..^...
1!^w^. -

Resin seiectiVr:

. rnnrantrationc of nrimary and secondary contaminants

. nH ^temnarature, oxidation/reduction potential
r-1 r-•

- R^tch eQl:ilihria
nf IIn+pLo

^-^^raetmont• -

• Effect of pH adjustment on removal efficiency
Resin capacity and effectiveness in removing 60Co with

and-witho!t cyanide-destractinn-pr_e treatmeot.
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Table 3-1. Data Quality Objectives for
Laboratory-Scale Testing. (Sheet 2 of 2)

Ranuirad Detestion or Measurement Limits
. ....y .

Ar-alytieal -detect4on limats-and DQp raquiraments (PARCC parameters)
lbe ;,4wil an^5{5ei] ir the saiTipi sisiny and allaly plan and quality
y

T!1!l^lC-

1 1

I ql..L CJ1lCi1-1..^. i}i ii locus o n the

I effectiven ess of the processes being tested. Th e following are DQOs
-

- ^---- for -L°ilel --
-TTT-_analysesE

Parameter
. .

etn
.
oa

.
rvi CRDLiCnu^

... --- Pre-•-'--^u^^^^ -- Accurscv

"°coto EPA 901.1 VBriabie ±20% 75-125%

90Sr EPA 905.0 Variable t20% 75-125%

99T TC-01°r 150 pCi/L ±20% 75-125%c

"'Cs EPA 301:0 -'variabie ±20% 75-125%
r^_

°pPu rln c
10avv„-o4v93^^ _.15 I - -iCi/ ± 20%^ 75-125%

Cyanide 1 10 pg/L t20% 75-125%

_ . _ .
Nitrate

_ - -
EPA 3U:. 352.1. 700(iyiL -

-
-^200" - 7!i-:2F0,/-

•----- -

353.3, 553.2,
- -

-

Critical Samples or Values

eoCo and 89Tc (or eOSr, 137Cs, and 2'"'' ""Pu), cyanide, and nitrate

£oncentrat?ons 3!!-pre'---andpoSt-treatment samples,_with dnd
without cyanide destruction pretreatment.

Cnnstraints

^ K r'r,'
t.t-f^--.1,^-?^..ni;ndM+r.^.t..r_fr0{n-eaCii Ofof. r'# ?c ^--fT^e-̂_ c^"^ S Ce ^f^Se^T^c sit6{i:=.^^

the two IRM plumes.

a/ CRDL = contract required detection limit
---- - --------- ----------- CIML--=-£Ontrac-t-reqlirarl qiiantitatinn limit

bj Per tnvi• ronmeniai Measurements Laboratory Procedures Manua 7
(DOE 1982).

_ . y,_-a l..ti°°°a°.".. h..°^.1.".. r
G/ Ai speETf7ed ^ntl^re^on^r`at,^ ^au^r a^vey naqull cment S

_.---- ---- -- --^--- ---. . . .
5tatements of 'riOrK for inorganic analys i s; all analyt i cal

--_ _-----mPthRds; r.nntract required detection limits, contract required

quantitation limits, and precision and accuracy requirements
shall be as specified therein without modification
rnnrlnl tnnd.i%
k1iULii.i. 177JUi.
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_ ?aaie_3-ZF_ iatn ^:lalitv_Objectives for 216-BY Cribs
._ ^ + 7^r±i ^'_ (^eat 1 of 11
rlnL^ .i'^3tk!G!; . _^ 7^°n-^r P^a

Activity Pilot-scale Treatability Test

.n _...^ r^ ^ti. n cr__ ar^t^nn naramuto^ i and cllSts of lls:nax.^........T^es.. HS$e»
•

1uunuwater.ion exchange to remove aoGo and a.TT-rL. _from extr acted g~^

o..;nr;+;^oA nata iIcac_
T..v11Y1L1V Vu.i.. r

Friori tcy data uses--are- to suppor-t--the- selection of a preferred

^^e for tile 2i6-oY Cribs :R"' plume.alt P_r.,a_Ti:

1piclri^i^t^i.t-i0i^ -UI:^dCI ;;I....c t^ 'l^-aTiJ^:r owi-l .^^ c5^lyt-i=cl-;LQJ. }! l "i c

I-avs7 -
• ll

be ne°^^^ for pr.n.^Q.^..^.^^,e1 i and ii screenrng-analyses wil- „^ used 1
-- ---^bn=__Q9_ 1 .1..-

__ ir ^i/nnino ^n
J
^ n^i r^tP

--- mOn1L0r lI1^J. As -d T-nil!num, - i.C-^--- i.., ,,..11.....,-

concentrations will be ver•ified by iimited tevel III-or V-analyses.

No validation-(Level IV) data will be required since only interim
Requirements will be re:^,.,ed

are
L•-

_ _aZ-clvn •a rr-.

in the samolinq and analysis pl:;n and the quality assurance project

plan. -

n...^.......+ ...,... #.. I.e^ l1V^+ ^ i n er;
F(lrdR!tlbal o w Ve vaea........

,

- -- I--

ie.._..---•trrecilveness:
.^LZ'.^-t _ rr

_a --_-.. s•.....i:.....- nt
- = inl luel!L and erriUenL cun^erlLlaLlv!is o1 60Co ssTc

cyanide, and nitrate

eratl nq n-'---'-^'-'--•rarameLen:

•
_

Process chemistry (e.g., total suspended solids,
'$odium, chlor:dG, f heavydissolved oxygen, sulfate

^ metals. organics) --
_

I
•

•

r1 _.. ._-
r 1 UW I^dte

pH, temperature, turbidity, oxidation/reduction potential
--

•
= pressures, both differential and pointt?perating

.. - - -------- - _

_

-----Che;lical addi-ti-v2-.reqiiirementC

Re s ource Needs:
^

_ _ _
• Equipment/materials_

personnel and maintenance requirements
_ _ - i

! ^-

^ ^

-

---_-_-_ _ -Q_

- - p .X
an d ^L-••--+-'-{^+{n^- Secoi1 1̂da5-

p
Jp-Waste-aVL:1:Ea1{II I IIAf'll!.I.Y.,-!1LIS1

- - ---4-^-- ---^- - --- _- ^ i - ^ ^nrl P11nM1rYl IIC]RCP-- ---[loWCr and 1.!!cuu^al uaayc.a -

• Onstream factors
• Health and safety requirements, including field radiation

monitoring
• Other cost elements (e.g., mobilization, sample

l traRS
.}'

E4} s=cnNll;rn! fl e>: nnt9min•Jtv; ^s'?3^,^i?- : ^• _-, _v::__,,,,,,..,.10^,

i residuals transport/treatment disposal.
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Table 3-2. Data Quality Objectives for 216-BY Cribs
I N---~^•:-^{, u

..__-T
r'ea

1«.-.: k-Tn,+,Yt / Q6nn+ 9
of

91

n..,,,,..en nnYnriinnncyu„cd v^ or Measurement L11TIitS

• Effectiveness

Analyt-ica1 detection limits for e'C0, a°Tc; cyanide,-and nitrate muSt

--be-able to aete-ct-exNecieti e-ffluent-concentrations after 90% removal.

Accuracy should be sufficient to support calculation of removal
nthar.cunnnrtina documentation such as equipment

.so^,Ffort ^,n l nnilc, Detection limits will be-------=data-sheets may also o1l1,.. ....a. ..,-- --
finalized and other PARCC parameters will-be-speci#ted-in the yuaiity
assurance project plan being developed for the treatability test.
The_#-0llowing are DQOs for Level III analyses:

c=
cy^,.^1

rv^

C'^!

r+-

Farameier +.. h o^,^^e1 r arn_._.._mRni •...... Precisio n Accuracv

EPA 931-:V-- - v'rl'bl&- -- ±2Q% 75-126%

88Tc TC-01' 150 pCi/L t20% 75 1257+

c=v,anide _- .-_. 10r9[!_ t20% 75-125°h

Nitrai;. EPA 300, 352.1, 100pyi: t20% 75-125%

353.3, 353.2,
354.1

• Operating Parameters

Process chemistry will be measured primarily to detect significant
and/or unanticipated secondary impacts on system operation and
Tf^1 ^' ^xntcrnie ^:lill follow established vendor94CI^I^IM^^. -^YluijL:LT. ^l. Vf_ ... . _

standards, industrial standards, or EPA practices.- Other operating
---paramet-er-s-wil-l be-measured-as follows:

R̂ „a,,,mg^r - _, ,,, - instrument ,ane^ Accuracy

Flow rate meter 10-60 gpm t1 gpm

pH probe 0-14 ±0.1

Ĵv i'r^at.. inn/rPf^^ICtiOn.... .. arobe 100-1400 mV ±0.1^

potential
. _

-

Temperature thermocouple 0-100 °C ±1 °C
or

thermometer

T.....L. :.:4 #,^,y meter 0-100 NTU'l ±5 NTU

Dif'fere ntial PressUre transmitter 0-30 16/in2 t0.5
or gauge lb/in2

Point pressure transmitter 0-100 lb/in ±1 lb/in
or gauge

nT n,.
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Table 3-2. Data Quality Objectives for 216-BY Cribs
,,- r̂ ,e_et.-.1.,snrs1 Treatmell +̂^ es

t
#;.. g. 3 ot

.^>

L'+r^..,

LY1---

_ - • Racnua Naa_ris

r_-----Us.aurceswill be monitored in accordance with normal recordkeeping

-practices ( e . g . , inventory, manhours) specific to each resource type.

EpA-gulda3ce cal-I;=fcr a-rt-acEUracy-o•r +SL% -to--300/ in estimating

imolemen•tation costs. ----.-

m- . r ts_.ron + 99T c on+rti-infliant and effluentar,u wuccnv. 4

ctrgams-at-a frequency -proportional -to -the rate-of-change in

the primary contaminants

e----.. ^-_^-_.- -
E__ d- _BdPn n,7

^I ZyaYtiuc uc.'i1.1uvulJu 14

concentrations before and after pretreatment

• Chemical and radiological concentrations in spent resins and

discarded filter cartridges

_ npcra+in^ costs (e.g., materials, personi;-• f)

• Se^ondary waste disposal costs.

bV11D1.1 a1111..1

=j--==-Ft=-i§ i?g££csary_that-resin breakthroiunh be measured in a timely

Manner for both 80Co and 99Tc.

• -Representative-samptes are required of process water streams,
d;=-a fil_+er_-cartr-idges andsp@nt resin.

• Groundwater monitoring is required to verify that the pumped
water is representative of site conditions.

.....`_'a.... ",^,^^^.. may
.

------- --^---- -Some=r^SiTA?FL^S =f^llei--.S,nI-^I luys aa:::ulcaInur nave h1Qh

-radioiiuCliucC9iitent and may re^yuire special sampling and

handling methods.

a/ CRDL = contract required detection limit

^ ^ - -^ ------ ---- --^^^ x`vnuea^a°feqClifeBqliei:iitatioi: ii:mlit

.a....... A.I-....e/ IfI/)F 1 QR71^i_____ _Rer-Ln.iirei7nlpri9.fi' iV}_P.aSf6e?/Req4S-LaQoraiol y-P1ECew,w n•vI•vv ,vro- • rv_r

cT--- ---As specified in the Contract Laboratory Requirement's Statements of Work for inorganic
. . ..: , detection,alysrs;a9i anaiyti,;ai rriethn;ds; cont,oc. ,e4^:re., .,^.^..,.. limits, contract required

-quantitation-limits,and-precision and accuracy requirements shall be as specified therein

withnut modification (DOE/RL 1993d1.

d) r.TL--=-ssephelomett'Ic- turbidity- unit(s!.
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Table 3-3. Data QualitY Objectives for 216-B-5 Reverse Well
ume Pilot-Scale Treatment Testing. (sneet i or 4

% tivity Pilot-scale Treatability Test

Zn16rT;v,: ; A3gsse flfArtl__,_vA_neSS,OOe1°a[inq paPaliletei'S and costs o f using
....^...._.._ • 90 137 • - -- - Z38i2'40 - •

ion exchange to remove Sr, Cs, and PU from extracted

qroundwater.

^-P= ivri iAZ.^-R.d-^^.^}:ita Uses

--- ^ •^^, ,electiyn of a preferredPriorltu- ata _use3 as^e to ss,^,,;: . :
interlm action alternative for the 2I6=6=5 Reverse Well MR--p-l'uMe.

..^nlm^ n tntinn P:idPl,..t ij AFprnnri?t L.Al+f?aiy^:cai Lev i2i --- ..,1 nes

Level I and II screening analyses will be used for process

monitoring. As a minimum, 90Sr, i37Cs, 23ere40Pu, and nitrate

concentrations will be verified by limited Level Iii or V anal,;lses.

^o validati^n ( Leve1 Iy) data will be required since only inter+m

action decisions are being supported. Requirements will be refined

in the sampling and analysis plan a11d-ttie qfiai ;ty-dSSQt :RC° pr:jert

plan.

Parameters to be Obtained

tfTe-ctiveness: " - -
. _--_ - .--_ •_ _ - _-.inflnent-and-effluant concentrations of "Sr,

737CS
.... .
LJ3IuPU

arld
niTN]tP- _ - , 1 .. ... .

_-v'wt
1
'
:14 P arameters:

PrviceS$JrhamiStrv ( e.g., total suspended solids,
d;

S
r,.nlvorl oxygen,. sodium chloride, sulfate, heavy

metals;^organics)

• Flow rate -
nu +mmn„-,t11rA. t.nrbiditv, oxidation/reductionFAI, ^culr ............ .- ' ...

nptoniial -

^ Operating pressures, both differential and point
• Chemical additive requirements.

Rpso:.lr-se-Need s :
^- --------- ---- - ^ [qJipiilent/i^i.^aerialc

Personrlel and maintenance requirements
cnor4,Y!V

-
YLiz tÂ v̂ nT..-_1umes and.characteristics- -y[LSiYSl4 --^VS^,

:n ...J _{.n.nin,l Ilf]l1GC _
a-------- ^uwer-3ilu-^ilellr,r.^F-u-eg^-^
_ ns:n+..v0.,, factor- - ..:

_0 Health and-safety requirements, including field
radiation monitoring -
VI.IIG
^..^,,_ ; c,+ .,- ^l_mo+c -rA m mn-hilization, sample" :, - • .: _ :: - - ;
transport, analytical services, decontamination,

--
"--_-r{^1Qual5 t rdnSDOrL/i.i-eatlTlcrlLj'.:i$p..Shc).
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^-^ e _3- -ft=}T n„n7ii;; ;;ir„^ive, for 216-8-5 Reverse Well^-^. _ r_ ..^3.;`^ 4 y. ^ ---
• - ^ • . ^ .

-*oM D1o,mc D, Lnt-SclP 7rP.atment festlnQ. (St14eL 2 o f 4).^ . .,....v -. . __. ^.. .

o^^,.;red Detection or Measurement Limits^.^..,.

. rffnrti van occ

^
Q

r^ rc^

Cer

•t::r.

Analytical detection limits for 80Sr, 137Cs, 239rz40Pu, and nitrate

must be able to detect expected effluent concentrations after 90%,_..
removal. Accuracy should be-sufficieni; to support calcuiatiion of

removal efficiency to t1q. Other supporting documentation such as
^ - - ^•

,
DQOs .

, . .

- - -,-- ie ^̂t ilna-f D. Detect i on rlml S_ eqUlPment d3t3S-^leets may ai^v ait^

will be finalized and other PAkCC-parame'ters will be specified in

the
_ ..t.,r^y.. devel ope d for thequality assurance project plasr lue^ VtlvClCpeu ^vr ^^ic

ti'vaft .
^ T^^ F^ii^. nq are DQOs for Level III analyses:-̂ ŷ

i - l-i ty- ^£S^.

Parameter ----------

ao^r

13]CG

.e...r...d - -- -------- rRnL rc^}nL•%^.^^^^ ^^^

FPA 905:0

EPA 901.0

Prrrieinn

t 20%

_20io

t20^i^

t20°k

Accuracy

75-125%

%b '5h

75-125 :,"

75-12e "S

i3e/SSaP^- --- - SW-846 9310

Nitrate EPA 300.

352.1, 353.a.
353.2, 354.1

Variable

Variable

15 pCi/L

1 ^0 yg/L

• Operating Parameters

Process chemistry will be measured primarily to detect significant

and/or unanticipated secondary impacts on system operation and
..-^_^_ r..i i ow establ i shed ven d or---- -arfr, r i N^^iv. i^riaiVi.1cal orOluLU l3 W i lr i u i i

sTaii"s, iIldu."itl'iai ^taiidardsy='.1•'--E,'V$t pcalC}li"2c--.(}thPNn^Qr.'.+.i.•n•o

parameters will be measured as follows:
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Table 3=8: Uata QtraTity-Object9-ves for O.15_R_5 RavareP well

---IRni Plume Pilot-Scale Treatment Testing. ( Sheet 3 of 4)

^-- erParame^ Tnstrument Ranae Accuracy

'riow-ratE - meter 10-60 gpm ±1 gpm

o;; - probe 0-14 t0.1

-O.x'sdation/reduction probe 100-1400 mV t0.1

potentiai

Te,;,p^;^- rr e thermocoup i e 0-i00 °C t1 `C
or -

thermometer

Turbidiiv ster 0-100 NTUbI ±5 NTU

n;r°^ r2r ; a î press,!re transmitter 0-30 lb/ in2 ±0.5+̂
or gauge lb/in 2

Point-pressure transmitter 0-100 lb/in` ±1 lb/in^
- ° or gaug=

°_°„ _ --^_ -•
" :neavu:.a

__..-ReSt'iur^eS iil^T`niti^'.Pi3--iR-'.t;:!l-rdan.r.e - ^iVi^.,' -n:}"-mal-_a"Er-ordkP.O1n0. .,.. __. .._ _

.
oecific ca each resourcenrsrtic?s--{e.g-.,-in^tentor;,-manhourcjr. __-

..r,n l in
^ uLL^rarvtype^ trA-Tuid`nc--ca l I5 :„r nf_±50% to -30%in

estimating implementation costs.

Critical Samples or Values -

°a t :^^:}--° t : U-111- 90 > 137Cs and 2391240PU concentrations in influent and,
_?€flae;,t Streams at a freyaanry prnportional to the rate of
change in the primary contaminants

^ • Cnemical and radiological concentrations in spent resins and
discarded filter cartridges

Gu$rdt-1i:a co5ts--(e.y:-,-matfrials parcnnnel)

6 Secondary waste disposal costs.
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------- ^•^.- ^7^,̂ ^nirnn^e We1 1Table 3=3. oata Qtaiiiy v"ajei-iii%i^ ^ . ^...
IRM Plume Pilot-Scale Treatment-Testing. (Sheet 4 of^_-

-Constraints

., VthB t_ resin - p• _reatcttirouqh be measured •in as I t ,s_ i_ nec_Ps Car-, that
manner for 90Sr, 137Cs, and 239nA0Pu.

time

• Representative samples are required of process water streams,
discarded filter cartridges, and spent resin.

! • Croundwater monitorirrg is required-to verify that extracted
i water-ts-representative of site conditions.

s^.
r=

^ - ;

--^̂ -

• Some resin and filter cartridge samples may have high
radionuclide content and may require special sampling and
handling methods.

aj
r
ti
nn
nu

^
r

_ +Mer+ ve..nyn..irc..r{.. /{ptPftiQn llflllt°t;n^^^o..^ ••

CRQL = contract required quantitation limit

'; F'+-_ a.. k 1....,er;r- +^rbiu3• t•+, ^}n,^ +rL,1 i'I1 V uepnc^vmc:.I ,., -, 1^-c^- ^^a^.
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Draft A

r, s 1-G-^_a-,- Rgtx cu,^lit,; Lbjbc+.,iveS for 216-B-5 Reverse

Well IRM PlumeContaminant txacti'on isting: (Sheet 1 ol

^,.+'""• •
--- -- ---- ----- - r44 ii^t^V- ---3i^ni.cr•air+ inntatTi^nant cnY, Y..tlon testing......_.. , ....Y ......._

.,h,,.±:sez_____ _ navP1n a oumoinq schedule in terms of time pumping
- i - p ^ is for re-e uilibration ofis on $ime }^ufi-iny i^ ,, q

partit,oning of prim.ary-contaminants, pumping
'FFaIfi- ^Tni. an da r c t+ u„ri n̂ I V^.YYl^r=+i^ns. Estimate total_; ---- ^_ .._,_ _ -- -

--- -'---`- ku;s;olvPd abc, adsorbed') contaminant mass which can

4-,---- interact with groundwater to reestablish a plume

3fi'ter Compi-etion-ofirt_;iiRact1Qn: DeVelop actimatP

of primary contaminants.
^

- ^ --- -

CIJ

_ ^=a
c-.

orinnit170d Data use's

Determine contaminant recovery e#fectiveness and system
efficiency of pump and treat alternative. Develop
n,^mcriral mndel of aquifer and primary contaminant response
to pumping.

Ennnr,r,ri_tc-Analytical-LeVel- or 1mnlNment-ition Guidelines-rr• -r• - - -

Lc_Vei 1 afd 11 SCreening anal;yse5 (gross .I':ha, bet: or

spectral gamma radiation) will be used for prt:iminary
determination-of-pumping schedule, to be confirmed by

_ -^ - limited Level lii and Level V analyses for specific
,a^...,:....1. ; a„r -^,^^^.,Y^.,._ -

'arameters ''_o L_
L u ^ ^uL^a''^.ai^i^c^d

-

Concentrations of aUSr, Nu, and nitrates
in extracted groundwater
Diimpinn ratas-and locationS, times for pumpage on andJ

_
OT•T. ?

Estimates of adsorbed and dissolved 90Sr, 137Cs, and
23924°Pii in aquifer and on aquifer materials.
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Table- 3-4.-
-itel i 'tRM "rj urne

a Quality Objectives for 216-B-5 Reverse
-:2iTiitfant ExtinCt301i Testing. ;_heet- % r ^ ^

----- -- --- -----^^-Par'meters-ti bc

--- I_ -. Qarameters for System Optimization

Aquifer hydraulic properties and contaminant
distribution properties
s+___+

of
„a rw..+..c¢ir .,r i-m^ contaminantar^i rnntaminant nnant.itiesur

- :^
^

- !^". - -

- -

--^---^..--__-

Optimized pumpage cycling (in regard to pumping
rates,-aquifer re-equilibration times, and moving. . _.
pumping among availabie we1 s ) to mazii^iize .,̂ e^^•rery.
fompyt_, -rodal- -inr.3t parameters for local groundwater

flow and contaminant phase transformation and
transport.

S Resource Requirements

- €lectrical,costs of pumping
Installation of additional welis
Technical personnel time to interpret p,•ocess
effectiveness
-Al l .
n

^nctC -

Ahcr ti ncostcontributors...

iteyufred-D2tec-ticn Er -Measurement -!i-mits

,vai•a,,eters-fpr-field--or-mobile laboratory screening methods- -
^ will be developed in the test sampling and analysis plan
f -(Section S.u). Paraireters -for -a'rl aoalytical- measurements

will be based on usuaT limits of normal analy'tical services
^ M,,....,,da inrn..^^=^^^ in Table 3-3 and the quality assurance project
i Aian (-$ecti-on-5.G)c--$e-reening mothnric are used due to the

nud Torftlst turnaround time to interpret analytical data.
-_ Costs will pepioni'toredin accordance with norTial

j yErC"oral(E^tlTfrU itI'$c;ill,c8s: "iStnnatz^ Of tCtdT (fldsnncGh infl

^ dissoived)primary coniaminant mass in aquifer matrix and
groundwa'ter will be made throuyh a calibrated computer
model, and are likely to be accurate to about a half an
order of magnitude.

Critical Samples or Values -

Primary contaminant concentrations during pumpage and after
re-equii i ur at i on. -

--------------`--'-- - _ .
- . .- - - -- - --' ^I Constraints - Timinq of extraction testing, pumping rat2s, and pumping

-_-._-__ _ '__- -_^ --_- - --p
x

........... .,,.: - ^'^_ r n..^.t-k^ }_^Q^end first ryrip..-- 1es .uuu,, .timat^t!

_Remainder of extraction^testing will depend on observed
response of QrOUndwatey-sYstem- duriflg--i ni t i a i test i ng.
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-I --------F=:_-s:.e'as-r.Mti-v-VF- CT-n[iii-i^l--BAin,1DFR6^i-FiY" "•••" ••'••"'.. -- -° --" -- -'-----` -__.________.--_`f,v - ^^.r, v^v^.,n nn.• v1Y.l,nlnn.'i Ktquli(Cmtni.^

This section describes design and operating requirements for the
4-- __-200-B)?r5ri OperableU^it_¢=i=lot-scale tS'i'ttzbll-i-ty. te5t,-_ The artivitiac

6 described in this section are designed to fulfill test performance objectives
94-y"^ccp-[1 1 { f{ _ flNnlln W]+4N' - _art}4^ ^ ^ rqq {^d^i^l-}:}1181 eub{2rt {^ih -d^i-SC^}- ^li -^J

[
IJ^VJJIY In -

f
H,iI.Y 1

-3
• 1 4 S J l. - 1 1 S .1J y l V44VVY•.,.1

8 withdrawal and return well selection (Section 4.1), contaminant extraction
..-__--' --_ • • -_ • -1•^

a r ♦• _4 testi 4es^gir^r,o operaLSDn c e^iir 8=^ nneverse ^Fei 1 ftht ume ^ec^icn 4 . 2)
-10- --treat^nent=-test acti.ities-=(Section 4.3), and treatabilit.Y test health and
ii--- 1-safety (aection 4.4). Supoorting documentation requirements and the project
- ^ qds_?R-wN_n- /J1 ^ rYF J-.r,•.P+anp: r n _..-J 7 A ..npMnr+illnilf

^g _- ^^^fLSl7jJ^'J-61GY}^V^,J^^Y lll-JG441LIIJ JrY-AIR1 -l^V,-J^.JI/^.I.YlYG1I•

13
1d

.--•T5 4.1 TEST WELL SELECTION
--Vr
0
v7 Sat-isfactory pilot-scale treatability testing requires that contaminated^=-«

N1ti8 groundwater be provided to the treatment system at the design flow rates for
^=^5 =the-exp€ct-ed dun-a=t=ion=of=test:ng=.--=The=treated water must also be returned to

-Qc1o --_thQsubsurface_at an_equivaient_rate_and at locations that do not adversely
-21-- --affect the ability of the treatability test to achieve the test performance

2------objectives. Well evaluation and selection is, therefore, determined by the
23 intended use of the well, its location with respect to the plume, and the
24 combined well/pump/aquifer properties.
LJ

.M Continuous pumping rates for both IRM plume treatability test systems=^ -- - - - -
27 are expected to be_iu-to217 gai%min. Treated water wiTl typically require

°^ ...-28- = ,^^• '̂----- - g1'eatel^^^I spel.-^Iiic=-cap3l.ley e -t^--LIIC IIIIICICIIL I^esista^e ^f -tylle aquirer

29 to reabsorb returned water. Design specifica'tions may restrict the maximum
3Q_- - numnina- Aictance frnm the treLatmellt--test svstP.m.

--- - -Y---»••r-•-^ -

- 32 Candidate welis_for both_IRMplumes have been evaluated for several
33_ ractorsto optimize both the pump and treat aspects of the test design. The

--_ . u r ;#a^;^ lr^ar; Fnw#ira
T 14 J44 YIIY 4

e1;s
1Y

i
1 Ua}1QI1-inclUd2d-th2 fUllowing:MI IYGI 4 IVI

] !•

36 • Access to the highest concentrations of 80Co and 99Tc at the
37 216-BY Cribs IRM plume (90Sr, 737Cs, and 2391240 Pu at the 216-B-5
38 Reverse Well IRM plume)
3u

40 • Well construction and aquifer characteristics suitable for test
G1 nnarafinnc

,. 1 .
_ _r ,. _^ ; ;. °

43PrT71rTITIIty^TY77UidPaWat lVe;l fs tio reLUrTi Wel 1T-to avoid

44 recirculating groundwater withoutadversely affecting the ability
45- -to-meet -te-st -per€ormance objectives effecting contaminant

rCliluVei_

47
' ----- -

11_„ l--- ^__-_
----- 46 ---_----- Cf^''-FI---ili3''i-L'(:biVn^--iif#Ci-. N] ,^w^} te$t$ w-} -- -^er°sr^aNl^_±_n hn++nN

_ ^4 -_II ,.c I YV VGYYGI

49 sitaracter ize t#ve yARa" bili `̂ iei of theitte11 I/ auu :raG ^...I_ ..y3.te_ forfor--kgth i•?lthdrawal
gtt --- drd-return aurposes.-- 1tie-inspectinns-wiffl-view wei i casings with atelevision
33 c8tllela, and rlCCe$Jary remediation will be performed prior to the 8-hour
-52 -- --dr'awdowFr^ump iesi .-water-sampims ^iTi 6e i aiceii`ai irtiervais auring the pump

-- 53 - test and i:nalyzed-for prima!-y contaminants•--7his-tintn wi11_supp-ort numerical
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Ulalb rl
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.. ............ ..

2--- --for this Work-i-s presen2adi-nSection 7_D,-The following sections discuss the

3 caT1d1d36
] 1..,

aPlu
d- 'k . a:a:...... +.... .. i +.. +6nrn rNiteriu-----`----°--w^- iVel§ - -Si^^ -i-^irurL ivlrs Ncr^i«cil^.--^o ...c.,c ...

d

5
•nu nl. T....+ Idnl l ^

_E-iC=G9--L: 9DS_.SPd4- I:umc :0-1- nc::a

7

8 Well-construction-data and-groundwater levels are reported in Table 4-1

9 for-16 wells penetrating the unconfined aquifer north of the 200 East Area.
10The wells are spread across an area of approximately 4.5 miz within the

I1 -northern half of the 200-BP-5 Operable Unit and well spacings usually exceed
12 2,000 ft. Since, based on available data, there i s no instance where wells

13 are close enough to pair up for withdrawal and recirculation, construction of
7A noW-b!Rlle may be raniiircrl -

i^

^f6 As shown in rigure i"s, ihere are aniy a fevrmonitoring weiis viithin the
&7 216-BY Cribs IRM plume. The list of primary contaminant concentrations for
1A

each well within the plume ( Table 1 I) indicafes that Well 699-50-53A has the

N2:9 highest aggregate concentration-af-primary-contaminants,-foliowed by Welis
-4 699=49=85A^ fi99-49-57A-and v99=52=54.--^iost wei}s with'vn the 216-BY Cribs IRM

pliu-e boi:rdar es-haVe bee^= in:pP=ted and remediated within the last 3 years.
22 Tilere are ne xPcords of arlw'.Ifer tests during well completion or recent well

`'"cS remediatiUn.

25 - Table 4-i reports-aquifer-tilickness-data at-the-candidate weils based or.

---- _26- rater-level_monitoringfrom-June and Septemi,^:r 1993. Well 699-52-54 has dried
27 _ Up and Well 699-50-53A has less than a 1.0 ft thickness of saturated
28 sediments: further to-the-south and west; the-aqufifer-thickens to about 9 ft
29 at both Well 299-E33-7 and 699-49-57A and to 10 ft at Well 699-49-55A.

31 Based on the above information, Well 699-49-55A is the preferred well
- -32=-===-- ;,?rgroundwaterwithdrLwa_l. neseite lower concentrations for the primary

-33 contaminants than exists at Well 699-50-53A, the greater thickness of
- --------34------ sa-tzrated-sediment-increases-the chance_s_for satisfactory l ong-term

3-5=--trEatabi-lity-testing_when compared to Well 699-50-53A. Well 699-49-57A is
36 -- consiaered-to-be-a backup site. Well 299-E33-7 is not recommended as a

--
.. a nn n...,.., Uni t$eSt site c^iiE to its proximi ty to til e nv-or-1i vNel a,.u^.ilc nl an d

38 upcoming barrier test projects. Construction data indicates that Well 699-49-
39 55A is constructed with a 15-ft length of 6-in. diameter, 0.03-in. slot size,
40 telescoped screening, installed at the top of basalt.
41

42 The nearest significant groundwater contamination is a 90Sr plume

43 associated with the stabilized 216-A-25 Gable Mountain pond site located
44__ approximately 4,000 ft to the northeast, on the north side of the basalt high.
45 It is expected to be unaffected by the low pumping rates from the 216-BY Cribs

- +Nne+nk414+V +nc+
v •.r. jii...u.. ..... ... J .

TA7
/

4a -- Several ooti_ons_ to remediate candidate wells can be considered. Wells
49 can be deepenedr5 to 10 ft into the basalt to provide a sump for pumping.

__ _ ♦ ..-.rm .r...,+-<.,.t11:^.:^::-1.-r,r3 '.-_l-- rtr'rnr:s^-t4nn-nni^t___b -:z._ - '
._--.'.1^i .-._A1

k
4^C^a1.eT^',-T C-^lIQCSCI/cnc^na--InaJ--u2u^euaS-^c..^.u,u:.:u:: Nv:: S Qf n^1V

51 ----extraction-wefi7s drilled into potentially thicker zones of the aquifer. New
52__ -_weilS__el"af: i:_faer_a_Ghdnce to more clearly define the extent of the plume.

A O
inn-lu^-g.aingnp _ _ v^G
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, =s1s=6^3=Reverse=We11=1iRM=RlumaTest=We s
^

= 3 Aeces, to the €ontar,naht plume is an >Mpertant factor for the success
4 of treai:abfility testing at-the 216-B-5 Reverse Well iRM plume. Table 4-2

• ., °°°....a aG
5- i Ts^ts- 12-wel Is evainated for wlthdrawal or i'etu^r^ft at an au a, uu^w the 216-B-5
- - - -- - - , " -- - .. ur.. ofui6 R@V'ersE Well I1^9=^iifYiiie site,

riu w1i1Ch are cand i d ates for groun dwater
4--__=7--- - n,^mm: nn Tkree we?'ss d: illey-bySmit6r (1-9^0)r==?99-E-28-23, '"., and 25,, ;,..y.

8 (Figure 1-4), are located within a 20 ft radius of the 216-B-5 Reverse Well
9----- and l i e within-_a sui-face -r-adiation zone. Another well, 299-E28-7, is located

='fG 3,1.+^-^.+e'r^^ *r s a'7e, ^°rt^^st sy}+`yast ti-ne_65=ft sau-theast of the 216-B-5 Reverse= -- -_,s^

11- Wel] The_-f-irst thrEe--well-s-providg the-best. access to the iRM plume
12 contaminan"ts-and are considered, along-with-the_216=B-5 Reverse Well itself,
13 as the best sites for groundwater withdrawal.
14
_ _ _ _ _• _ __ .__ _;^: .-^ ^^ ^nn ft

.
-- r:.-15----- -- ----- ---- Potentialreclrciil3tifiiiwells lyinqW<7^„in a4o^ to :,vv , t radius of t e

__ ^t6 --- reverse Well-site-are Wells 299-E28=1, - 2, -3, and -',0. Wells 299-E28=2, 299-,-^•
t7 F7821 and 2-99t[i{=tU are 10cateti WesC of BaI-'Ofnvre Avenue and 'V1'99id requirg
i8 broteetec# uipe trossinq under the street. The wells are 8 in. in diameter and

w .

U19 are perforated over a 10t 0 ft 12ngth ef easing ^ust abcve the tap of
.,Q,w....

,r.
cQ2 As discussed in Section 1.3.2, Well 299-E28-23 has the highest observed

23__!o?'cen±ra*ipns_-ofl}r;rtyr,ry -cpntaminantc, followed by Well 299-E28-25, - 24, and
-M cvk :.rations-of-the-primary contaminants are not known at the 216-B-5

-=----25= .:^v^r^^ W^'•1 but are expected to equal or exceed the range of values in

zi
^=a„s! ^._rr,~L^21^ Wel'x5=T99 €2$ @3 '4 and "5 ^^^° re drilledby the_same program and were

-- 2J-- -constructed to the same specifications: 4-in. diameter, 0.01-in. slot size,
30 stainiess steel well screen-in-the bottom 50-ft of each well, placed at or

_ - ,;-. _ 11 ORA-
' 'e---`-'-_-^^____ °^s e- ab±cra ,a.h_ tn0 drr the basa^^. ryt!^`W„ c» E2E=t 1s 6=in. a^ame^er casing

-- ---"erforated-over its bettom-most-65-ft.--The216-B-5 RevartP Well is--- -?2-
-33- co^structed of 8=in, aiameter casi^^ n°-f^rated over the bottom-most 50 ft...7^ r^.
34- _11f3ne-o€=t;;e ft•re=rs:^^i^ F^v_ennt. been--i^§peGtsd=o-r=r-em2di'at2d Sin^^c -Campieti0n.

36 The high transmissivity values (Section 1.3.2), coupled with an aquifer
.:_. ..

of
: .

^7
thi^'s.ie^y_i r_ixyeSSCi4^t?,--^r0yidesreasoCab!e-assuranra of cilpplying the

38 ====-taSt =SYstefi=Wlth-=SCffiCieitt_qua?!titiez n¢ ,r0und'w`atCi' from any well near the

Z1rsm n„e 5 Ke.vn`:ren i.ini i iim ni,imc3 9 S

a A

4: Well 249-t28-23- is the preferrQd site Yor pxtrac•tion from t he standpoint
42 of access to primary contaminants. Wells 299-E28-24 or -25 are second choices
43 dh.:e to their proximity to both the zones of groundwater and soil
44 contaminati-on. The -218-B-5 Reverse k!el-l -may - b€- an e4'!ally- suitable alternate
-.-_.- 55-===-but=='1F:-0r+her=gXaIuatiRni-netPfssary_-_We1I--29Q'E28-1 is

th° pr°f°rr°^

-----46 ----groundwater-return site-for-i:he test system as it is the only well located
47 uparadient from the 216-8-5 Reverse Well IRM nlume and has been retrofitted
48 with telescoping well screening.
YY

50
5: ^.^ ^ONTAMINA^:; EYT^°,^TION TEST
tiJ

53__ rt_is -not-anticipated_that -there will be difficulties in extracting
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1 lltl)del
r i

1 'J.
^^ ., .......cr....cl-.., . Orn€. indlal monz^firinn nrnredures for the

`--"-- "------'""
•
^5 Je-i:Ll^'l:1---:- r^ ---:tiIYnr3t-.J

2 pilot-scale pump and treat system will be used to verify contaminant
^ -^_ _E^tt`d::# ,:; a¢€H<i I^rn9S3; - ;h^ -caCtdB'r}n^;iit ^nt,";.^t ^'" -teStit?g -desGribedh91n!1!

4-__ i^ ides ivrlea *0 zest= the a^i': *^#y-^a€_^ swandwaterpH:rfping to- effectiNel y extract.

5 80Sr, 137Cs, and 239i24°Pu from the 216-B-5 Reverse Well IRM plume. The

6 canceptual modell descr-ib-irig-cn.ifami:rrant:distriiiutioft is presented- in Section
r `=_¢esb pPrTurR^^l^Ic:^ cl„laraives and DOOs are discussed in Sections 3.1.2

a nnd @ 2,7^ rocpartively, - Extraction effeCl;iYeTless teStinZJ wTll- be ca'r'ried

9 out, if possible, as part of initial operational testing of the pilot-scale

10 pump and treat system for the 216-B-5 Reverse Well IRM plume.

iz -- -------Test-speciTle equipmerlt needs; flnal test -design--ard --test operating
i - .........nn+

13 p1'ocedures Wi 11-b^ SpECifled-iT1-fOlTDw on i)eSti'i^5tioir flil iV6i°k- ll"ve ll duu^wucll^S.

1_4 These documents will be developed prlOr to initiation of testing and will
^ ^rr^^rcle ^e_^ eoui^merri design spe:.lfZCatit>ns, test operating ^Wotgdl;Pae^ and a

^ICU test samr1inzf and analysi-s pi-a-n and--qual-ity assurance-pr0ject plan. ?hese

documents are described in Section 5.0 of this treatability test plan.

ri0 4.2.1 Contaminant Extraction Test Design
^21
:22 The 216'B`5 Reverse Well IRM piulTie ccntalTilndnt extraction test is

c'23 designed to determine the ability to extract primary contaminants from the

24 aquifer ( and cansequ!^ntly de treated by-the-piiot=scaie ;:reatment sy -stem).

25 This will be accomplish^4 by pumping groundwater from the r,,^ll ( or wells; in

- 66 which the h;yhesE-primary--ry4`zminant-concentrati0ns_have been detected,

_ 27 monitoring indicator parameters, and when indicator parameters have been

28 reduced to a pre-determined level or are not showing further reduction,
- - t ati

zy -ceasingpamping-and-ai7owiflg sorbed cOntaminants-sti,1 in the sa+..w.+..^Y1a^^ aY zone

30 to re-equilibrate with groundwater: - Initial data will be used to refine a

31---- --plum^e aodel and optimize-follow-^si=test-pl!mp-rycles:- Weils in the 216-B-5
^°__ Bava_^s-•-a_y;el} IRM plutne (as described in Seeticn 4.1) are expected to provide_^
33 sufficient groundwater production ( which will be confirmed by well production

34- testing prior to inltiati0n of pllot-scale--tre;rtment^ and a represeniative
35 sample of groundwater from the uppermost unconfined aquifer. Table 4-2 gives

36 eonstruction-data for weT}s in-the vicln;ty of the-test site. Fina1 well
_ 37 selection will take place following well production tests and will^be y

38V specy¢;ed i:: test procedures ^YGI!, r^' VF/G--
i

r^d- in
..._n

V
.. Results of

3J
F

]-

-I
o/^
VTIVAII VVGYIIIGIIYd.

Li test ivif be^ised'tG-ref ine wei 1 d"cSigil for`k'^-^^^+;"""f+-extraC` (3f1D 1.IIIJ l.VU1.am11F¢I b

YV pump and treat syst-ems-in the 216=8=5 Reverse Well IRM plume.^^- IY11-^GYIc

41
42 _ S

4-.f.,_iai3:3--'o-W"^tiY-ralr^--^.^^°c__:^^e

AA
YY

45-_ -rroundwater will be extracted from WeTI 299-E28-23 ( the well in the

- 46 vicistity of the test site with highest observed primary contaminant
- 4t coflcentr-ations)---at a rate-of-1D to-20--gal/min-. --For the first test cycle, the

_ - --- ^ -'- 3-rii;.. •+r^ls- antTO-
.__
lpa

.
-^-- ' .. a_ ^48 ^',}^f1u31'^ ^c^

i^'^#1^ be ^F3T`r^:1=..^.c:t°"'.^::. i.e0 ueSiyn treat mentra capac i ty..,_

49 of the pilat-scalEtreatme,ntsX$tem___P,ampinc} rates In subsequent test cycles
5o may be increased to test the ability to extract primary contaminants more
5_1 +=a--^bls atd *^e gScec^ the e'-f^ct oTiflrreasEd grOun^Fiater withdraWal flow

52 rates on contaminant concentrations. According to the conceptual model

53 (Section 1.3.2), primary contaminant concentrations are expecte d to d ecrease

A A
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"i--° aN1diy.--Aftei-pt3Tflpllltj-CfaseS,-tOntaFtIiTl3Yii:s-sorbeij-tO-Sattirated zone suiis
2- wz-11--eauil±brate--with,the-=JrrB^_ndinn nrnunriwatar, During this period,}^ _ --.._..---
3 primary contaminant indicator parameters are expected to rise to or nearly to
4 the original levels. Data collected during this first cycle will be used to
^-- generate a numerical model-9f both aquii^cr arld contaminant response to
o pumping. This model will be used to refine follow-on testing cycles and
; --- ^ . . .. .

optlmtze prlmary conlaminanL ex7racLlon rates.
8
0

-- - - 10--- ----4.2.3 CU[ltaF6ind!it -ExtraCti-od! Test Mnnitnrinn__. ...^
ii

12 Water levels in the pumping well and surrounding wells (to be identified
13_ ;n test_procedures) will be_monitored continuously. Monitoring of water
_4 ;rv$1s w4 la=a??^;w is_PXtra£tje^^ff^ct vn^e s iesL-to aLso Cerve^s an*h

a$i 17Si5it
^.,

G
^__

i=e^^tt
,, r

lSiaJ
....^...

[^^4
•,

th e -£E1} nr ^n11:cnY.
^Ui+cs;a--. reft`1e ^..-Ct_ptUa^ - model of ayuiici

"'IK -T.'iY•.ImVIVI't

17

-+x DUr7Trg pumprng, ?trvUtrclwater -vlttrdrawrt from 'rfe I i L99 LLS^3 wl i i be
monitored continuously for gross alpha, gross beta, and spectral gamma

^0 characteristics. These will serve as indicator parameters for primary
yn^

-GO{iEa^ft„anLS, 11.e.,- gross EAta-fOr -,`.r, ^?'ESS al{3na ?o:' 2,g12pU-). Indicator
_,7,2_ -_ _parameters are us>?drathpr-tlian primary-1'ontaminant concentrations for speed

- --z3 rtt_ samui_Q_ turn -around.-- C_onfirmatory, i#na iysQs wi i i be used to monitor primary
L4 - contaminant ieveis durino the test.

• -^^--a-a • i' _- a6aco -- -___='§a^Ti^+e^=wi I 1 ^7rr ^YI IrrGLEU Y°t91R S^ri'if4in- 1n3 wel̂ S"t ^fY a'^ar't G1L the
27------test and-at ?-hqUr-i-I:tervalS--durinq the-_tEst-, --and -field--mEni-tEred for gross
28 alpha, gross beta, and spectral gamma characteristics. Additional samples
-29 will be taken at the beginning of the test, at 1-hour intervals for the first
30 -24--hours,--and--at-5=hour-intervals-subsequently-for-co.n-.firmatory-laboratory
31 analysis (Level III or Level V). Samples may be returned to the pilot-scale
32 -----= treatm?t?t= syst-em =after -a7a-l=ys i a--f,,r =-subsequ??t-=treatme r- by-- t.e _ sy s1-eM.
33------Treated wiaterwill be-returned-to t.he._aquifPr_ via the aqiiifer return well
34 selected for the pilot-scale pump and treat system.

35 Groundwater will be pumped from the aquifer until primary contaminant
37 indicator parameters have reached a pre-determined concentration or are no
38- ]-£ng€r-be3ng reduced. -Sp°cif;c reduction.-targets-wi11 be specified-pri-0r-tE

- -1 mTt
..
at iEn

.
-uf

..
-L

. .
1
.
ng

... ^
fEr exampi

_
e,

..
neinitial

. ..
ng cyc

. .
-°SL-.----t: pumpt-iE-may-ue--run-Un'tii

4i3 the ifldiCdtoi p31'ameters 8re redilt.ed to a degree pi'oportionai to the
4I concPntratioe of primary constituents over drinking water standards. This
42 would approximate extraction requirements necessary for full-scale pump and
41 y! nn+__cuct nm Tn_+6ie nv^mnlfhp rn rp rnnrnntratinn nf 9OCr

a/ - ^`b^3b JaF-^lAa= Vrl {^i°tt 1 VIILGII ll 4Y 1 VII V 1 JI i n...

- ^_ ___ ^*3______^'^'•_^_^^-'_;n ^ _#_ __ rs..^-_E'.. en}
Z;^e$ tt1_ rinLinn ^•^^4^r e+^n^^rd--.a-4^•JlS=_s1:.SS3.3+S-'^'_-Veai.-t -.^-_: =Yauu

---- ^--__ _'"----d'^• ") t re d. ..ro t, o t i i rv tnst wouldirl continue until--$ ^nppei+ s^- n^ ,- - e. ,- -- --eX.ract.-0n--effiC-.2t?..^
46 gross beta levels in this well are reduced from approximately 12,000 pCi/L

--- '- (averaye yross bet-a-as presented in Appendix A) to 19 pCi/L in the pumped4^
---- 48 groundwater. Subsequent indicator parameter targets will be set based on. ^ '- - -- -' - ' Y,..s--'_`-- -49- --`3-n7t-1-a i--gr 3U7i'waL2r -$amp11 rg--aFh'I - 7 11 ^ Y ....^.,r ,.t, il e aYeS a1. 1-..c..>..utia^S.

50

51 When indicator parameter target levels are reached, pumping will be
52- =1if£ont}naled=-atWe1-?=-2$9-f2Q-21-. -sa,T,ples-will--ba_ taken at F-hnur intervals
53 from the pumped well and surrounding groundwater wells and field screened for
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, nrncc ainha- nrnss heta. and soectral Gamma characteristics. Additional

2 samples will be taken at cessation of pumping, at 6-hour intervals or the
s___ _f and at 12-hoe- intervals subsequently for confirmatory

4_- Taooratory andl,rsis (Levet-IIFor Level V). The wells will be monitored
r ••+ 1̂ 4̂1̂ 1̂ y fo r a time pe;'iod equaT-to the duration of the pump test or until
D 11114 Il

--6---- primary-contaminant-ihdicator-paraireters=havA=rptnrned-to originai ieveTs.

',---- I-nitial data wilT -be--evaluated -at -the-end -qf that time and the need for

8 additional monitoring determined. At a point to be determined, the pumping

9 well will be changad to P stahlish orimary contaminant response at another

10 location.
ii

===-=5^---- ---------Extraction effectiveness test results will be used to determine the

13 effect of the following variables on primary contaminant equilibria in the

14 aquifer:
i;... r

LF-) 6 • duration of pumping

-17 - • rate of pumping

c-^J 8 • duration of re-equilibration period
1.. .+t.... ..c nn

^9 ^ IV1.461Vn of pulilpiuy

^ ^p • cumulative effects of pumping ( hysterssis)
c..i^. 1...^+;nn nF rcrh^rno

w_-09

'Qst data will be used '_o :'°velop a three dimens;.mal numerical model of

24 pl!ime aqJfer response and contaminant-adsor.^'-ror/desaro-wfiorr rate-s-as affected

25 by ^ roundwater withdra-c?1. This model will be c:librat:•:1 us;r-q initi,l test

26 data, ald used tc develop :^llow-on test parametei: and o,•+primary

^7 - contaminant extraction. -Fo'^low-on data wiiT subsequentily be used to revise
-
29 Li^E.rtulleT=asld furtitel ^pti;-cc^nta"41na11t eX?ra0tinn,

29
30
31 4.3 TREAT17En1 TEST

32
33

-- _^--- fi.?F=-;- baoo_ratory ireaiapii i t.r iM.1ny-

35
36 Laboratory treatability tests will be completed to provide information
JT _ - n n n ra....ci c affartivafor the evaluatton and szTaction m€^ne or more i.,n ..xc.an,P--.--.n_ effective

, 80 90 99 137 2391240
in ^amnvina-rh?-nrimar^_^,t.aminants Cn,_ Sr; Tc; Cs; and pu. The3 ....^ -.._ r. .-- -^

39 laboratory tests will-also assess-resin performance for the removal of

---- 40 lncluij-ing-cyariide-and--nitrate.---Thg-s°cTe.r.ted or

41 preferred resin(s) must have-a-high-affinity for removing primary contaminants
+' =4,• over the anticipated pH range, should demonstrate rapidaO= kr^m ra ^; ^a^w=== ,,.

^ . . ^nd not insnn e a ^ti h reSsure dr "u"43 ausorpt 7on-ot t he primat^^ e^ntam;^atts; .,.-s g p N

44 due te sma^l particlG size in a column flow operation. A resin or combination

45 of resins will be selected for each of the two IRM plumes based on the results

46 of +tioco r4c+c The laboratory treatability testing will be performed^ . .
47 -according to-pro-edures de-ve-loped-by the chemist to fit the contaminant levels

48 and type of_resin available. The specific laboratory test procedures will be
---__;;- -_-i,;_1_y, ^l„ad-in=the-samqlinn_and dndlvsis nlan and quality assurance project plan

- E7- --5e-^a FrYhd^ , ra„t
-- -_ ____-•^<-_ --- _-_

51

200-BP-6 - 01125194 4-6
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1 Samples of groundwater from the two 200-BP-5 Operable Unit IRM plumes
rfiil_be furnished for conducting these tests. Testing will include the

I fnllnwinn•.. ...........^.
n

3 t^:ll ibl I^nl ^isYr ;bution Measurements Contact appropriate
.,'."a^cr'" rt i6 V6lilmetf'7L 5amilk:S of preCOndTtlGned r0unuw il itered and

s= 9 137C 2391240pii, or ^Co and 89Tc, and secondary
8 ---contaminants;-including-cyanide and nitrates) that have been
g----=__- _-adIlustc-d-tosp-ecific r values in the range of 5 to 8 with known

iCl-- -- ---- --=--amouritsef-resl-n(s) tII-perform=batch aquiliL,r,nn,,;.-- The batch
1 •' r 1 '-'.1u L_ -aY^ nr cd. in dnp1:0Ytn Or tri^ltl eci11b >^z snor:r;^ be .^..._€.,.m.. i.. icate over

------=2 -'£-4-1'r0+:r==pertf)^S. - AfterwardS,--the--Sa!np^gc will be rontrifUged Or
i3 fiitered as appropriate, and tfre solution will be analyzed for

n n 90 137 239/240 80 99
;^ _-= post-contact Sr, Cs, and Pu (or Co, Tc, and cyanide)

s^5 along with nitrate concentrations. The distribution coefficients
-- -'-'- --------

..1 rl._° L- --1-..1.1 .1 ..,:
,..^^- - ---- -- --- - ---- ---wl!S Lnen-be--ca-SrubaLeU_6^I1'1^ t P{P NP{11 t.{.
..^ 3 ^ - -"--- ' ---' -- -
c Y/

8
- -^

1-9-^^..^-9-,
0-

'.,...-1-
2

C^^22
-L3° -

24
2;
26
27
28

-29-
30
^i
.31

F1ow-Through Column Measurements - Once the equilibrium
measurements have screened candidate resins to determine a
-pre€erred-resin(s),-smali-scal-e column-tests will he performed
us;rry kiiowrl amounts of resin in a smal i 2 te 3-cm diameter
column. Groundwater will be passed through separate columns at

__ ; ^ • --
in drr er

rr_."a
turc

a
w
_ •

$termilie tn
L
e

L
rc : n-aeL:w^f3rit5u3--r}dW"raL^ -- ^:.e.,

rates of adsorption) for the particular resin(s). The kinetics
will be determined by comparing the influent concentrations (Co)
with tne effluent concentrations (C) over time for contaminants.

iaiee:im-=n€-na A up-_ -,. - 1 _:-- .
for-A 1^+111,,.111 .,11^ ..:ica 'a^e sanp- e ar:afysis wlll e performefr every

twenty samples analyzed.

___ _29 7_ ui9nt_cn^_in 1•nnei•ewiliFv TnnF 1lneinn
.-- .^-- ^-^ -

33

34 4.3.2.1 Treatment Process Description. A conceptual process flow diagram
35 representative of the two 200-BP-5 Operable Unit pilot-scale treatment systems
36 is shown in Figure 4-1. Note that the optional cyanide destruction unit will

+3_2:. t^.s 43
.v._ J y n

N^
'^. jj#rn°f:vnn's ^^ ^'l^I"-.J.j ^r• - 1j YV Y,G L• VI- l1Vi^" \I (111In4 YI•^UYlI1F-11Y ^YY11. Y VIGYYIIILIIY

--= 38 system -wili be run continuously-each-operating day-for-approxfimately-6 hours,
39 at the following design flow rates:

..41 =-= fi5•Sy ''ri=bas IRM Ylume; 30 to 100 ,l_ depending on pump rate
u7 79iii

43
-- ;4- ---2164-5 -Rev?rse Well -IRft-plume;--53 yal,llir.

#b -.i. . Ih tra•s+-o^e--^a^a •a1.J.^-.... O
vr ^ac l tftatnles^L J. Y.II:, y1 , Un tei^ W1 : r b e W i Lnw awn r r a we ll an d

47 pumped to an influent storage tank. Since the existing withdrawal wells are
48----- Qxpected--t-0 produce no--more-±han--20--nalfm-in , the infl::ant etnrage tank^ .... ..

49 = -decoW^es_fhe graunsv+2ter withdrawal operati-an from the treatment process.
50---- The withdraWal well pump will operate continuousiy to fill the storage tank,
51- _ -thereby--providirlg- sL-fficient vola:me-of-groundwater--for the treatment system to
-52 operate ai the design flow rate. Groundwater will be pumped from the storage
53 tank through particulate filters for removal of suspended solids, then through
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1 the ion exchange system fcr removal of 'OSr, 137CS' and 2391240Pu (or BoCo and

2__-99Tc)-and finally to an effluent storage tank. The effluent storage tank will

3 be used to transfer the trsaced groundwater to the aquifer return well :e

-;- --r-atessima'+3r-tot.he withdrawal well on a continuous basis. In addition, if

5 it is determined that-the treated-effiuent does not meet test objectives

-4---Q,e„- 9efYra,:,aval_of primary contaminants), the groundwater can be returned

7 for -additional -treatment.
8
9 A filtration unit will be incorporated as a pretreatment technology to

_--IO --- _ _ remoye serspended- solid-scanta?r!edf_in_thegrnundwater before it enters the

}) -T^^a llly ^ ^ °°shn^^^ ^efi. finis pretreatment will minimize the potential for
C4uvu cn..^u ..y..

-a n ^er b9^_._:•--• -fii55i^iP.?llii wCtivF Susolids to $ccumulate on the55- at?;._ a_^i: = ard/
13 resin surface, masking the exchange sites, anct resuitilrg in-l-oss of exchange
14 effiCiency, li;=w;T1- also aiintmize-the potential for solids to plug the void

-15 spaces among the beads of resin and restrict flow through the bed.
r,'N Furthermore, because many of the constiuents in Hanford Site groundwater have

^`i^7 an affinity for the soil, there is the potential for removing contamination

11 --associate!-wit,y_the inert, suspended solids.
r^y

r-14e--- - The filtration units will use pressure generated by the system pump(s)

11 to drive groundwater t:rough cartridges containing a membrane matrix with"^.w..,. ..
Trapped

n^rtNa^^7'?^3 ov%^cmaif fina nnvPs tinai will crau pdrti^iat8^. ^raNNc^ Cl11df.P.S will

'; rie remrved from the treatmen, system by pariodic replacement of dirty filter

E4 - cartr,d„es-',i^'i_n,ea" ones. Dirty cartr'.dycs will be dried and then packaged
25 ippropriately^for disposal as seco.:dary wante.

- 27 Ion exchange is a technology that removes ions from solution by
.. ....- -- -- -a- •-- Wheni'a - _ a • i _ _ _ ' - - Onnn r;a^fsarpr^on on a sor i d r2di$. ^^.e., resrn;: wn g^oumawater- ows^rri'_^.: a_

29 ion exchange column, ionic species in groundwater exchange with ions on the

30 media until equilibrium is attained or a predetermined percent breakthrough of

31 --a Wrimary-contaminant is achieved. ion exchange resins have a finite

32 a__̂ _̂ nrntion caoacitv based on available exchange sites on the resin. Cobalt-
.... r

-------- - °°-_ __127 .^ aao/zgo.. -_ _ _...._ _. _
w it h other ions foundYli^ .r^c:iia r°..°d

fi^,
_

r, Ic, -` -^^, $^1Z1 1'U Iflay cOmNetie in

34 groundwater for these exchange sites. The ion exchange resins that will be
-------^--- -- ^icnrl

for this TrE a- t----'--=ahilitv studyv will be selected for their ability to
^= used ^. _..
35 selectivel3-;;ds-0rb the p r However, because theprimary,... contaminants ,_..__....._..
33 -radi+',r,;KlAs toncentrations are several orders of magnitude below those of the

38 major ionic species (e.g., nitrates and sul-fates);-compounds other than the

39 primary contaminants may determine resin exhaustion rates. When the resin is
40__ _ "spent" (exceeds its adsorption capacity), breakthrough or detection of

41 _ primary contaminants in the column effluent will occur. At that point, the

42 spent resin will require replacement. During the treatability test, spent

43 --- resin-will be-replaced rather than regenerated to eliminate the volume of

4 -?q,po1.i-S e^^- ti_WaSf̂ ESb.;hdt̂ 1^i1^S^^, =YSSi^i^ rr^+ c^O a regeneration,_-....^DiSd$Y'^iTi a i c^cnc^_ucycle.

"^ = -1•i'ie=21s-BY Lraos IRM-p1noe ;r^±„ent s,,ste.'n will consist of an ion
47 exchange treatment system (Figure 4-1) that includes two downflow, pressurized
48 ,orr exchange ,.,,lu,;,ns operated in series. -Effluent-from the leading ion
2Q- excha_nao Eed wzll-be-monitared for-breakthr4uqh. Consistent effluent quality

50 -- will be ensured by passing the effluent from the leading ion exchange bed
--51 through the downstream (lagging) polishing bed. When breakthrough is reached,

52 the flow of groundwater will be diverted to a third, spare column containing
• - .

53 -- #^°esh i0n exchaRQe i'es7n. - ?-he--col'.:mn contain i ng the spent i on exC ange res i n

inn.ac_s _ n, me ea 4-8
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3- will be valved-r,ut of the- process traisrse--that the spent resin can be removed
2 andrepTHted withYresll -resin.Illeflow configuration will berevised by

-^ , . . _.._ ' _--:3 Gpening Sna Gios9ny vaiYe4 ^0 tnaL'Liie pi'eVivu^ iayyi^J be d will serve as the

4 leading bed and thespare, fresh bed will become the lagging bed.

6- -€xperience indicates that the PH of the aqueous stream can affect
7 selectivity of a given ion exchange resin for a given targeted ion. Thus, a

-- --- _8^}^i--i^C^t,lii311^e^'rt--'`i-` +am wil^ .h:e--'^`'l"'^Qa--as-a prEtrcatment prGC2S$ in tiie

9 - treatment_system to support optimization of groundwater pH. The PH adjustment
: . :_ • - , : -

i[Y Sjysteffl wii-i`1ficluQe i^anS TOY` aCit?ing--SUGiuiTi i^ydrGxiGe to increase PH kor

ii - nydrochloric-acid-to-reduce-itj-before-the-grourrdwater-enters-tne-ion exchange
-12-- - ves-sels--and -tG-neutralizethe nHbefore the treated water is returned to the

4 FBM
1J Qq4i.c..

1I

ST

'S The -conceptual -pr-ocess flow diagram for the 216-BY Cribs IRM plume shown
^6= :-n- F>>Sr$- 4-1 inclu.^es--the C.yani(^e-{^25tructi0n t^'e3^ +mon+ prnrnSS (that may be^ ^^

-- . . ' .- .. _`
-_-- s,w;% _--- rbf.-jmp^ementeu,-the destruction of cyanide via alkallne

18 -- chlorination to nitroqen ( Dossiblv as ammonia) and carbon dioxide is a three-
-__0-19-----step-process, as-thown--in pfgure-4-i.-in-the fi-rst_step, oxidati-on of the

^^0 cyanide to cyanate will be performed by adding sufficient sodium hydroxide to
---^2^-----rais= the go;;;,dwater pH to approximately 11 and addinq sodium hypochlorite.

2 - In the second step, the cyanate will be converted to carbon dioxide and
--23-- -_nitroaenby-acid hydrGlysis whish will-requireadding sufficient hydroc;lloric

24 acid to reduce the PH to approximately 3. The treated water will theia be
- 25-- neu+_ralized by the addition of sodium hydroxide prior to discharge to the ion

26 exchange beds. Each of the ste;,s is conducted in a separate tank with gravity° .
[i fi-ow--between-tanKs.-- A^rans,er tanK at t..e end of t h e cyanide destruction

" 28 process is used-to pump the groundwater to the ion exchange system. If
ammonia-resufits-from cyanide destruction,-it-wiil-exist as ammonium ions,

30 which may compete with 80Co and/or 99Tc in the ion exchange process, thus
31 yc^ssibiy ^etiveirttg the-exehange capacity of the ion exchange resin.
JL

33-_-_--- -----If it.-is i-ncorpQrated-in-the treatment system, the cyanide destruction
-- 34 -- -usit-wi11 have several parameterS that can be modified to achieve the desired

35--- -cyanide--remeval--or -tG-increzse -the -cyatide- xemoval effectiveness. For

36 ex2mple, it will be pGSSihie to vary the f1GW rate through the unit ( subject
37 -- to matching-the flow-ratp-through-the ion-ex.change system), the PH at Whirh

-----"0=_exidatvqn-af-cyan'rde-tG-cyanate-accurs, the sodium hypochlorite dosage, and
39 the pH at which the subsequent acid hydrolysis of cyanate to carbon dioxide
A^_-,-_=anu ^,itrGgt'n eccurs 4i is anticipatec that these parameters will be varied
4-1= -- thr4tYg^Mut- 4k:e- a,'sar-a`,.:-Gn iaf the tect- to identifyand- then m3i-nl:ain the nntimalr....-

42 conditions for these reactions.
A
YJ

44 A second filtration unit will be incorporated downstream of the ion
45-----exchanqe vessels to re,,,ove any suspended solids that may be formed by
$-4.^`= = 113^:Zi^^1 ^_'gi^l}^yA?2=-th=a,_S^^TlT^ Td^ir? ^f #;^S IIigd SpEtI^S by °JpGSlro

47 -ta-i;he atmosphere, and/or by the addition of chemical for pH adjustment'or
-- - c-•^-` r ta ^r^ra^rtde-destruction.--=ForexampTe,- addi,ng sodium h.,ypGlGri,^ a3 result in4° ,,,. in

49 oxidation of any dissolved ferrous iron or manganous manganese to form
---- 50 -------1-ftSo-iiilul-e--precipitateS:--THS-dOwnStif`edm-f'i-ltratTGn WT}}-iRTniiTi'tZg any

51 potential for pluqqinq the return wells.
57 - - -- -- ° __ _
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1 Groundwater will be withdrawn from the selected wells usino submersible
TnV IlII „ will convey groundwater to an influent storage tank withinIlli

-a V..uy.... ...,. r_...^-
_

.--£--6^A-4MW^ymn-np_
__ _ _ . `

o n
Tnnn^n•^n^^.ro •^^ ---.--a-

---_-----_ Y`J-ft UI bne 61 oat,mcu6 plant -i-oeat ioi^. h e yi ^uuunutel` ^^Illp$ Y41 I I UperdLe

4 automatically to fill the storage tank on an as needer.'. basis. The groundwater

, extraction system_will operate indgpendently of the ireatment system and may

6 iiave t'U-op2ratt?-c0fitinJOPlsIy if ih^c ti^d^m@nt 'T6w ate exceeds the capacity

7 -of-tbe wit-bdrawal-well-. -Controls -will -§e -i-nst.erled in the influent storage

8 tank to start and stop the withdrawa' pump based on the tank level.

M. Tfeat6d qt'cqndwater-will-be stcred in an effluent storage tank prior to

11 return to the aquifer. The treated water will be pumped from the storage tank

to-the return weil-. - The pump -wil-i -be-automatically controlled using level12
. .

.
w ill

.
„- - - r,,,+,^,>^- t_^,o p ffl _o.^ttank-^ Theqroundxater rQturn system wI operate

14 independently from the treatment system and may be required to operate

-15 --continuously if the treatment flow rate exceeds the capacity of the return

046 wel l .

90 137 239/240
c^Q The ion exchanqe treatment process for removing Sr, Cs, and Pu

-- _ ---^^••m
"'^

:
9 fY•OIII gr0UIltlWai:eY' eX'^Y`aCt2dfY`Ofit tiTe '^lo-u^`3 -RB^`F'.rse irei i inii Niume wi ll b e

^0 con#igured-essen±ially the_same as the process foo tre3ting groundwater from

"1 the 216 PY Cribs IRM p1,::71e. Specifically, the trea:ment system will include

z_-22 the basic ion exchange un,t as well as the pH adjustmrat and filtration

^-1^73 o,°at^ e - ^ -btua a„I'cve .. un• 1°^^°^', d.ependi n g on t6 F . res^ l t. o f`-L̂ ITlent s.eps descr ^̂ ,•,,:.^.^•
124 laboratory tests, differe9` -ion`exchangp 3a/sao(s) may be used ic: prov;de

enhanced selectivity for a^•. +.s, and Pu. Also, it is not antiulekted

16 -t6i^I`.=-anj+-p-ratieatn^n;,ll ho ;;Tlirc^1 haynnrl the pH adjustment,
27 neutralization, and filtration steps. Since no ionic complexing is evident

---28- #er-prim3rvcentamiRan-ts in=t•n.p-236-p-=5-.Reverse WQil iRM-plume. ufetreallent to

29 break chemical complexes (such as cyanide destruction) is not anticipated.
zn
31 4.3.2.2 Pilot-Plant Treatment Equipment. Treatment plant equipment will be
?2 mnunt_ed on skids to enable transportation by flat bed truck to the proposed

33 test sites. Individual skids will be constructed for each of the proposed ion

- 34 exchange systems, and the cyanide destruction system, if used.
•lr
JO

36 For each of the two sites, influent groundwater will be filtered for

37 suspendea soiids removal using cartridge filters prior to the ion exchange

38 system, The feed pumps to the system will be interlocked with levels in the
39 influent and effluent tanks to prevent tank overflow and protect the pumps. A

40------flow-indicating-totalizer-wi-ll-be-used te-monitor th2-processing flow rate to

41 --- the-plant. Cartridge filters will be used to filter the effluent to remove

42 any suspended solids formed in the process.

44 The ion exchange system(s) will be piped to allow for series or parallel
{1tl49._--E9ch-inn- Niif:hallGe _-OiulTin willqŵ be sized for a minimum empty bed contact

46 time of 8 minutes. Differential pressure indicators will be installed to

47 measure the pressure drop across each ion exchange column.
AO

A4 IF NN 'adjuctm°nt of the ion exchange feed is required, then a
50 neutralization system will also be required to adjust the pH of the treated

^ I^...... rn_tn^_nffll;2nt StQrpge t^n4, Thg3-^-.-._ _-eflTClellti"raLR-tS3-Pf€;iit'^'3i-ucPi3-ra--v.y .•• ..•

52 pH adjustment and neutralization systems would consist of chemical storage

2W-W-a-etnery4 4-10
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1 tanks for acid and base solutions and chemical metering systems for both the
_ _? __acid_and-basg-adjustments controlled by pH controllers.

3
' At i^hz 24ft ^'uY l ;h5 :D psU#i^^,-=^';iniu'^-^c^irUcii-u" i--r•#ay- be i^eceSsary to

5-__ itta inth$_f'oC4k r_e,Toval-._r€f'}tLir^ciTi2nti^- 111F-?`eqilir"'ecd,rt-h2 LV$ntde--deSi;l'^i_a'i.tiuil
i ^: ^'_ f + .

....j ..i 1 { ^

.-_^- __-SystC^11 1^I-11- \.Ull-13L TJ-L1l.lleillt\.ar JLQhI age Lanks,--proLrGss tanks, -_a-tra113fL^r tank,

_7_ _ - and -a -transfer-pumping system. For cyanide destruction, the chemical storage
_ g___-_tank_c_wilg_contain joxidizing-agents-(-e.n,, sodium hypochlorite), hydrochloric

g ac_id_, and sedilm hydroxilo, The pH and oxidation/reduction potential
f0 control l er-s in the ¢rosess--±-anks -wi-ll- au±4mat-ical?y - ad3u,+--meteri,9g -pumps to

: ..... + .. .. .
li - co7tro1 ch€^nical additl ..^l..l ,eLr^. IT lL.le process tanks will be equipped with an
12 agi'tator: The voiume of each of the process -tanks -wiii be specified to

•d +• + , + +l. JI
adjustment si^ yl ur luc a 2qUate rESlueflCe cfimE LO COmprEte uie pn U^JU^LIIICfIL and the

-14 --alkafiine-ch7orination-and-hydrotysiS-reactions.

Aroundwai;er--Flithdrawal and-Return. __ $inra the axisting wells are
;:^.^7 so,,0.+hat limited in number and flow rate, and since the pilot-scale treatment
^^ s,y3irlu 11as an opEr=aL IIo rate mOre than the expECted wEl lWlthdrawal_rate_ (20
^9 --to-:50 gal,"min-treatmert--rate versus e20 gal/min-wi•thdrawai rate), the strategy

-- ^L---- for withdra:.ing groundwater for treatment and return to the aquifer dictates
W21 -----that-the w?lls-be dscnuplpdfrom the treatment_system With the use of surge
t:w-22 storage tanks. Groundwater will be withdrawn on a continuous basis, filling a

__-:-__23-4arce !u to approximateiy 20,000 gal) storage "tank; the treatment system will
24° -_be-operated ofl the day Shift Under eng4neering support -(approximaLtelyy 6 hours
25 to process approximately 18,000 gal); the treated effluent will be transferred

---215 to- ar, e_fl. e. t a .̂^, an re + ^a a ti,.. + , e c r-a t annrOximat ^̂ ^_-=^.=+, _sto^ag^ ^^:,..^":. aquif ..,.,., l,/ the
27 -- -same-T'ate -as -fer -vrithdrawal-. ----tevel controls will be interlocked with the well

+L4 + C, +L-
2^ v^i^7ros

-Y- - y-..1^-- -'--•• estL ovmst-- -..-^
l
-
e

.
::

.
:
:-
+;c3
_

t•'e ^ ur::^^ an••s.-= _- r p r^•r,
^a - -

3tl =_- =.n-ior to r-+nrning the treated water to the aquifer, it will be filtered
31 - to remove any solids that may occur from-biological activity in the effluent
32 storage tank. In addition, the system will include the ability to add sodium
33 --- - ^^I-d^.E ^o. -r^^..-a^U7*el 1S^r8LT:^Jw at t.n.e bl2l-1l:ea^- i:8- £63venge d ^$$Oived

34 oxygen, but only if this is determined to be necessary to mitigate biological
'25activity and-prevent-possible plugging of the retiirn well.
36

---- - 3z---- a.3.2.4---Support--Gpmponents-.--_The- ckid-mounted trPa,tment^.-plant- equipment will
•

36 _ b?_plar_gd within a frame-supported fabric structure to provide protection from
39 the weather. The interior of the structure will be heated by propane heaters
4^ to avoid the need to winterize all plant components. Some process components
d----m^ticc ha^fr-?r^ro-rFirr^ inr,ilatEU TOP TTE2Ze prOiBCt10n.-r• ma ue ueus e' uce^ anu luau

42
-° -..__.. . . _.._ . ._= =4^----- -`tr^^ p?`vposa^i sSLti 7oCaLfOfis are noi curreni y served by utilities.
Tx _ ^7rTa`^1-e _^^ne.-a•rn.^a• rile - r mmnrnrrm+r i-4^ ti^ ^ 11. 1n,.^1^„ 1„C s ianx,, a^r c„111,1^,, , lignting, and toilets musi

`-: _:-^2 ----^^-y7`£1V-ii^Ed ai-Macilre' L'site.-Apatable water tank will be used at the site
^6- --- -fOr--p2r33nn2i l12C-0 §tami n3tiC^, chemical makeUN W3t@r, and S i Urrying reS irl irl
47 - and out of the ion exchange columns. Bottled drinking water will be provided

-48 at the site in an office/laboratory trailer. Portable eyewashes and showers
45- - wiii also be placed at each test site.
rn

^i Small leaks and drips may occur during system operation due to equipment
52---------changecsut, -PiDse-ard-p-i-pe--ccnnect-and--di-scenii^ect-,--andtelatedactivities. Al i
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-'_a^f- -a,e a-.._ nJ J °^= te nu u}ipudQ@ wiit be contained and returned to the treatment sys tem or
- uenL storage

-a -a_ ....L

2
to

ihe inf i
i
LQIIR.

J

4
4.3,3 Pilot-Scale Treatability Test Operation

^
p 4,3,3.1 Pilot-Scale `abrication and Set-Up. The skid-mounted treatment

8 trlants-and equipment will be-fabritated-in-Hanford Site shops or will be

-g procured directly from vendors. -At the completion of the detailed design, the

_ tn_ _ nrocurement_ of treatment plant components will be initiated. System

11_ components will be selected and/or shop fabricated to be in conformance with

19 ralevant Occuoational Safety and Health Administration and National Electrical
-- • -•---- ----• - - _
13 Code---standards-_tn-mini.miae the need for modifications in the field.

14 Components will be mounted on skids to allow for easy transportation to the

i5 tes° site apld;oR,inil,}ize test site preparatiain-r-p-quirementc- Prior to

^.• b transportation to the test sites, acceptance tests will be performed on the

7 syste,fi AcceNtancc tcst prccedures will be prepared in accordance with WHC
, s*e::aora E::nineering Practices (WHC-CM-6-1, Appendix M, WHC 1988a).

43- -__..--.- . .i°.__._

g

Fi0 Prior to startup of the plants, z reac•iness review will be performed

.'Fi using the process desc,^ibed in Environmeni:al ?nvestigation Instruction (E L)

-?2 13, Env%ronmentai Reaeiness Review (WHC i488b^ Cor,,.lrting the readiness

`"2 revitiw and other pre-tesi activities and checi-list, will lead to the start of

24 the trtatability tasts, and meet the Tri-Party Agreeo:^nt Milestone M-13-06A,
^r T .a^^ l*-^••°0° .,Imp and treatment operations fc 200 t^i ^iperablt :!nit

1ni41d e 4'i}^^-o•oev !.

?F 30 day_-efter the ',• aatai,; l it_si Test Pl an is aproved but no coon:^r than
^

in

29 - 4.3=3.21 -8perativn:- The-treatability-test-plan-has-been-develaped andthe

------K" -pi-lont-se-al:e-plants de;iened to-al-low-for-modifications-in_responseto test
x• - « m-u.a.n'to.rinn rasulte, Modifications may includes: observations an2 prece- ,.---•--

._ __ ^ _ ,_.. . a• _. ,.^ ar.... ..1
a^
....+
n.c

..
v
..n

^I ii ynWa+. ' Un, S}r_ s 81 crto/i rcoin
3'^L ^(fa7lf@^" i'f'r-^^te b}tefiaLSSty''^7a1 aiP2^dl a^ plr^^ ......,.,.

33
3; --- -- Stardard-operatTngprocedureswilibe prepared forthe pilot-scale test.

35 The treatment system will be operated for approximately 6 hr/day during the
-

56--- eourse-of •-Lhr pilot-test-ps-ogra,,,.m While the treatment system is operating, an

37 operator will remain onsite to monitor the-process. Operation of the

sb ---- -groiindWat-er exti"action and -retiirn-systems--wi?-l- not be tied directly to that of

39 -tl'}e treatnent system. 6roundwa*er extxac4-i-on-ar.d return will be automated for
-40--- safety shutdowns -and --w'rtl--operate --conti-nuousl-y, -and wi±hout--constant--eperator

-----41 werSi^yht.

42
43 Data on the effectiveness of the treatment process will be collected

4; -throuahout the-teSt-grogram._-If-#t!e-plant does not achieve the desired

45 treatment levels, operating parameters will be changed or the plant will be

46 modified until treatment is either successful or is determined to be
^ __^^_--•• ^ , ------^--- -- ai ,nerrectij- ve. The successrui aemons^ratian of the treatment system

- 48 effectiveness-Tmpl'res-that-przmary contaminants continue to-bedetected in the

_ _
_ •i}d...^CK}h.,e.- -:i..R F1-l̂^_

^n
Gi
n+ +n +6n niln+ nlant.-UO

_
^
^ - - ^t ^u x-eu ..... :.... .

r-

^a ^..,, ,....1....`i..° of the tre'r°hili+y te5+. will require that the ionFull Cyr_.5ua^.Wn 01 M. -

52 exchange columns be operated to breakthrough-so that an estimate of the
- 53,- -adserationcapaei-ti-es of-the_ion_exr.hanqe resin(s) for 80Co, eoSr. 99Tc, 197Cs,

- ^ ,• ^ro. a_i^
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1 and 2391240PU can be made. The ion exchange systems have been designed to
2 enable changes in operating conditions or to allow for plant modifications.
3_ It is initially prooosed to operate each treatment s-vstem as two ion exchange
4rnliimnc in -SerTeS with -tffe Sallfe-type-of ion exchdnge resin-inboth colUmns.

!;^ yneeyt'7^--r^^F3 p t +ti I}., ri.. .F^. u.,.^e -th.s.: , n^x,,.... a.'ton _^... :. .. . _e ( column
6 resic+ence time) is the only operating parameterythat can be varied.

-- 8 --------ThP pilet--plant piping wi1l_al?rw-the_syst_em to be operated with up to
9 tliree-coTumns tsr s€ries, witll twu columns in series followed by a third column

10 with a different resin. The plant is designed to enable resin changeout at
-11 ---breakthrough or if the treatment effectiveness of a different resin is to be
i2 e'valuated.
13
14 The ion exchange system is also designed to include a chemical addition

„5 syst2 . The chemical addition system can be used to change the pH of the
,`•.-- -- u'. r' t6 ^ n evr6^nne c olumns.gro,.ne•^t^r p 3or to e- :o„ ..,..... y.. ..olumns. The pH of the groundwater is a

ii 114 111 U^rr^c eirccs TUrr excRange a^75^7•rpLiurrt efiiciencies. if chemical
^. 8 dtSfiiti3fi rE*SUttS it, a Cha7SgE liY pH af ti'8ated yrGundWater, tiien a

2^^9-----nQutr_alization syst.emwould-be_used-to_readjust-the_groundwater pH prior to

11

-RaEe-cLo^-:abUJ`atoryfinn7ng5; Lnepllotpl.^.nt f-r trcating th8 216-BY
____=77 frihc TRM plume may include a cyanide destruction system prior to the ion

24 exchange system,_'if thisis necessary to achieve test performance object+ ives.
n
0 t

__ ?he ^^4^} i3l#aT
•a+
r ^,^..

a...
u.:

a
, r

a
'1,el ^̂ e^3ra-r„lu^

ty
..

.

..
.a

..
.
...
^
..
y
..
a
.
. J

T^r vit 37scm,n :^:,: .yaf;a h¢ t est

26 program would demonstrate the ability of the unit to operate at steady state
cr wi,^-Te eon^stesrtly achieving the required target radionuclide treatment
28 levels.
29
30 The proposed cyanide destruction unit has several parameters which can
31 be modified to achieve c-vanide destruction. The flowrate through_the-system
32 can be varied, but must match the flow rate through the ion exchange system.
33--= The pH-at whzc.y--alkaline-chTorination-of-cyanide-to cyanate occurs, and the pH
_34-==---a.*-which=the,= s^sbs^e_quent acid hydrolysis of cyanate to carbon dioxide and
-35- --_ni-trogen-Eeci.r5, - can-be var ied-throtlghoilt-t,iie- tests to det2riTiin2 the optimal
36 conditions for these reactions. The sodium h.v2Qchlorite dosage can also be
37 varied to determine the optimal addition rate. Plant equipment will be
38 specified to allow for a wide range of chemical addition rates.

- 4C-- .Dtlr }rlg..}.h@- rerfe;'manee^-cF the-t2St,- scondary--waStes will be generated
41 -----_tf-sat wGilses#ui7'e Sharactgrjzation for dicnn5al. These wastes include filter
4F cartr=:z^eg -a^u^-s{ie^t resin. Samples of theresin may be evaluated for

---- 43- - regeneration, or alternatively may be used to evaluate a resin drying system
44 that would allow the material to be disposed of as a solid waste.
d;

46 4.3.3.3 Process Waste Management. In accordance with a tentative Tri-Party
-_47 _ Agreementshanae._(.Ghaange._HuoherM-13-g3-03), se.candarywastPs will he disposed

48 - andjor stored onsite at locations agreed to by the three parties. Section 5.0
=-^n r.h ._`.. -i3n- n ;-'ci - nr ka-nrsr.srs##nr.-n a.._i ^'- c

- 4^ 'Ji^-.r6 11-acv-lcjiia.te--pr^ijlvgc^'s-fvr-t..c p.cNv.o.,,vii vf-a-w-Ste-l.o11t!'VI pidn 7Ur

50 handling and disposition of wastes generated during treatability testing.
= Zi fcoiogy is-r2q:ired to apprcve the waste contro7 plan prior to initiating the

------54 --- p-i-'siD't=s&a=lQ=$eSt --- taDnratDrywastas will be disposed of in accordance with
53 existing Waste-handling procedures.
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rleld testing wi1> -}eneratesPcondary wastes primarily through the
---- ----.-

-cement of -f51 fer
-
Cart

' rSdges and a.. pent Y'e t -' rts. A4J1 0OJ15 '^!aSta5 will be- ^2 repl a -

trgat^d by the pi?oi;-plan±. A;-;--nthPr !wastes, will-be_disposed of per WHC;
4 policy for onsite disposal -..:cording to waste type ( WHC 1988a).

5
6

. a.. T
^^^ u^m;a^m;^n

^ 4
.'1-11--B4 1 n1•_FP91L-TNR'w-'faFi l i^^ A r%^ r,ull,yul lll•1--- ..,.^ .1...,. ......._ .

8
g___ _ A:onsiderable sampling program will be required during the pilot-scale

I^.; treatabilitl+ tests. Tlle amount of (, sampling will be determined by the final
I7- --- ' €..w.±nn ..nnllir^ n} ifltll two.2 nvn Fcvi rn}T Izyvrl @me::^S 1f&^l 1...

12 distinct areas: process monitoring and groundwater monitoring. The DQOs
^:

l
2..;ii be fUtFnl ~efinEd tG-dirart camnlinn.

13 Nl e^eu^cu aca....n. a. will 1 - u.- __...r. ,.u

ia
15 d 3 4.1 Pr^cess Monitoring. Process monitoring will be performed to control

_n6 and operate the treatment process and to gather performance data. The

i-.347 effectiveness of the treatment system will be primarily demonstrated through

"18 laboratory Level III and V chemical analyses of process samples. Samples from
IN ?9 the plant influent and effluent, and the influent and effluent from the lead
Q: - - Tc, Cs,ion exchange column will be taken. For the two sites aoCo' soSr, sa

ll 1.11 -.--..

enti 233 "Pti wi ri be the pr mar contaiii.nant5af-cDncern. Haa•^Lionai iy,

secondary contami-nank-s, -sLch vs-a>-i-tral<e,>-and_ryanida, will be monitored, butU
lozs frequently. Operating parameters such as pH, oxidation/reduction

?4--= ;;rLvanttal. temoerat-ur?, tstrbidity, s pet'fi£_:t^dJrtanra, and alkalinity will
{-_- a =r a ;rfy 4. 'rn'r`^_-`ir_se3^`cT.Tf tfTPir IrrSte;itaal !!=T i-l1n j:-hlt-tY`eatmerlt ^ur^v£eSS.

-26 T1ie freQFiet'l£1 of sampling wi1l1:1°-"el•_ted t£--the--^?}St^^ved ratu nf rhanna
o

nf

--- -- - -- - --- -
- ....a.°°"€°a ""° - -

_ •

27 contaminant co^lcer^trati-ons rrr-t he u11L1 CGbcU yl vundwater, and the est i mated

10- rtxc^^€hr-n^^^=-t-imQCfnri;-hn Tosa-ex£'ssanae cOlJ[Gns. $ectinn 5.0 of this test^.. .,............,_,.. _....-- •-- -' - - - ^
29 olan nrovides-for the-preparation of a process sampling and analysis plan and

-- 30----aquaiit_y assurance project piail.

31
32 In addition to laboratory Level III and V chemical analyses to determine

33 treatment effectiveness, process monitoring will be performed using field
34 scree_nina analysis to provide quick turnaround times. Online monitors will be

--- 35- ---used where.er possible. Radiation monitors will be used throughout the test

-----36- to-refine operationat-procedures arld-s-pecify-personnel protective equipment.

37
38 Pressure drops across ion exchange beds will be monitored throughout the

;sy tests to assess the buildup of suspended solids on the resin and the need for
40 - backwa5hing, Snlirlc ganeration and accumulation in different parts of the

-p iarrt wilI be-doculrented: An a.^.cou11t111y of al1 secondary waste generationC
d i ^ J'"' y^ F^.^ratl.n.r Of-the-piiut piant wiil b°c42 wiil be ma e Maifiverlao^^ ^al 111 0

43 dncimehtad_ Cl"a7€a1 aidi±iun r-areSor4 Mo-l-unoc will also be documented. The

aa-- -- -vni11mR nt a^^n^srdwaTer^ nullned to the treatment train and returned into the_._... ^
-49 ---- - `^..^rWii inamaaciirari wiin LinwmPi:ers.^:;vi-:-
46

: :^... ::._....4F 4.3.4.Z GroundwaterMwiter{n;_ -=;-'d =":::ties will be conducted to
-o-8 mr;:atdr-impactsof tk^g=pi]ot:scal-e test to the local upper unconfined aquifer.

49 Monitoring activities include water table level measurements and groundwater

50 sampling for chemical analyses.
51

- -- onn-oo_c - 01125194 - -- 4- 1 4
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1 In addition to requirements identified in the test sampling and analysis
2 plan, all work will be performed in accordance with the following applicable
3 documents and procedures:
A

5 • WHC-EP-0383, Environmenta7 Engineering, Techno7ogy, and Permitting
G Function Quality Assurance Program Plan (WHC 1990), - - -

.... ..................^..... _..=^!^C-rMc7.c7., Fnvi1^l.P^^(.i-natinns_an!iSit? fiJd_rcfPr7l8tinn
g

iu

riauuar lrvn^ a^ouu,

_ 11 EII 1.5
12 - EII 5.1
13 -- tId 5:a
14 - ElI 5.8

_.15 - EII 10.3 Purgewater Management
:I5

^
_. . .. - -

- ^n^ -iaoi C C)nto l o -_----..-'^(ti'^is.l-1d^ -iSUil-Ulna ^?rit'r)"ollment-ct^i-n^^rrrTrg g1'
Fur7eti-on Procedures (WHC-1992)

^s y-^-
" 3ectton 2 2, "Groundwa'ter Quality Corl'trol Sampling"

21
2 Section 2.5, "Temperai.vre Control of Groundwater Sampie

----'23 Storage Refrigerators"
1A
L'T

25 -- - -Section ^.2, "Groundwater Measuring and Test Equipmert
..- tN£TF) ° .

^a ibration by user
..
°

cl
28__ _ Sectian_5.2, "_Groundwat.er M&TE_fal-ibration by WHC Standards
iu

<iY
JV

91
J1

37 4,4 NFAITN ANn SAFFTY

34___ _ _A-i^All tiQl-d -per-sonnel-working to_-this treatability test plan will have
35 completed the 40-Hour Hazardous Waste Site Worker Training Program and will
3E peri-orm-a ll -work -in -accordance -with the-following:
37

West•ngheu y^adi3}cgica) Ccntrcl Manua7 (WHC 1993)
39 • WHC-IP-0718, Health Physics Practices Manual (WHC 1988c)
40 • WHC-CM-4-3, Industrial Safety Manual (WHC 1987)

_---___41__ _1dHC-CM-7-5, Environmenta7 Compliance Manual (WHC 1988d)
42 • Applicable safety documentation.
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^
.Table i3rll. Summary of Conistru^i.tion [nformattain fdar E.x3Isting,

. MWellls .in i.fiie Vic ini tv of the 2116^-BY'I:.ribs ].RMI Plume.
- ^

Well
Numbe^-

--
Minimurn
Diam^etr:^.r

----- -
Measured
Deptlh to

Depth of
Sireened

E

Depth^of
Perfor^tedl

¢)epth to
Mla^ker (ftl.)

"'^atiir^arted
Opein

(699-) (in) Bott m I(ft)d terval (fit) Interrva,l(9Pt) (date) Mterval Qft)

47 60
- - - - ----

23h 77 2510 ^13/93 2rS0A1-274
- - -- --

48-50
-r--^- -

^
1 79 . 7

- - -
159. 4-1.79.7,

-
_ n^^^- 17i0:-819^/93 170 .8, 1 79 .7

- -
49-55A Ei 141 _ 124=139-_ 1119.1 (6/93 ) 12 9.1- 1'3 9

49 I• 57A 8 164.6 _ai 14-16 1 _ 152: 1 (993 152 1- 161

50-- 53A _8_ 159___ _ n a _142^, '1^8_5_ 155.73 (9,/93 ^ 15^ .8- 156.6

52 -54 44 166.8 156. 2-166.8 ,- 115?7;i0 (9 93 note"!T

52 , 57 4 159.5 149 -159.5 166_L9/93 not6°_'-

53-55A8 _ 8b_ 202.1 n/ a 165 -20e.1 17 5. 3 ( (^/93 1 7^-20 2.1

53-556' _ 8 2 56.7 __ -n a

_

232_2^R2 17^.^1 93 2.32-9 5 2

53-55C` _ 10 220 .5 1 97.3-220.5 ^ n/a, 17 5.0 9 93 197'.3-2.^5

55 -55
-

4 1 69.3
--

1 48.4-169.3 n a.__' 16^. 7 9 93 152!.8-169.3
-^----,

55 *57 6 18 0 n/a 139^69 161.0 9 93
-

167,.0i4169-

57-59 4 189.0 1 66.0-186.3 ^ n__ 175.1 9 93 175_1Y1.86.3

59--58; 6 1 10.2 85-105 9'7.0 (6/9 3 7_1015

60-57 6 15 1 60-70 ° /a 6,8.7 9 9:3 68„7_ 70

60-60_ 8 125.6 n/ a 100-12 5.6 11' .4 9 93 111 _4_^1. .Ei

Located in eroslona-I winr.low.
:?-in. piezometer tube also In well
blank section 7-127 ft

a

b

c

° Bottom Is cons!dered bottdnn of
perFoirations/screen

` Water levei're ported beiow measured depth of well during 9/93
sampling; glraundwater samples were collecl:ed.

c^
CD

o ^r°^•'

s ;a
y,rr

n ca

^o
C»
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Thble 4-2 . Sr.mmar,y of' Con>trvUcwtioni IIn ormatiloirl ^', farM Ex isting Wells
in the !Wiicinity mf' the 21154-5 In verse Vry11 IRM Plumye.

-
^,

-^
14iiiiimum

- ----- - ---- --
Deptlh iof DeptlOF

- v..---
qeptlv to

- ^ - -

Vdel 1 Number Diameter Depth to Scireerued Per for'ated Water ( ft) Sarurated Open
(299-) (-in.)I Bottom ( ft) Intervarl' ( ft) Inteifvial' ( ft) ( date) IrnteN'val (ft)

E20'^-1 8 322
^

273-322 277-324 283 ( 44/93) 283-322
--•

E24-2 8
•------

^ 322.5
. ----..- -.r

N/A 23 138-2418
__^..

276 ('21 /92) 288-1318

E28 -3
-, ; ----^

8
^--- -, i 326 N/'A 314S24'1-

^-;^- - - ^- ---
314-324

_-.

E28 -4 8---' -- - 321
-^__.--.

N/A
. x^_;i-•-

2!R5--:321.
-__w..

287 (I5/93)
-•-^._-•---_

295-321
-

- --- --- ----
-'---t-----. .^. -

E2475 6 327 N/A 259-304 270 (3/93) ' 270,304
-

E28 -7 - ---- 6---
-

--- 338 'N/A
-

-

+--•-•-
270-3 35

-

-----•-
2$2 ( 6/93)
- -

2132-335
-- --

E29-8
---,8-- ----

315
- -•

',N/A 2!a0 94i
-- --

r -;;

----

_

- ----
E28-10

--------
8

- ----
325 N/A 257-309 270 (;3/88) 270-309

E28 - 23 ^ ^--- 4--- --- 328 278-328
^

N/A 285 ( 3/93) 285-328
-- --

E28 --24
-- ---

-- 4
----

329
- -

27 7-3 27 N/A
° ---

284 ( 9/93)
-

--327
--•-

E28-25
..--------

4
----

329
-•

279-329 N/111, 284 ( 9/93) 284-329
---•-

E28 27
•-- ---

4
--

301.5
•
270-290 N/A 2i'Si (8/93) 279-290

- --^--- __ - 291-301 291-301

rn

w ^_..

ta1
y <.n

`c:

To convert feet to meters, multiply by 0.3048.
° Rock bridge at a depth of 263 ft; water level was not determined.
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2

3
•__ ^__..___a_ .__l.J_ aL-

c S_u^o^_lrt_inu-aoclimer^s-;nceuue Llle 200 East-Groun water-AAMSR
------ n-- ± [] i c 1 A

4dC7I
^1,L

'T an d 46n D6er•n T Dnm:?€.;a9q •^^i a '^isT^ •e B L- laa H (^3 -. a;,.. wi_ _ _ „9,I,edial. . . Y !.^4i^ .̂r . ^ ^;E i7

6 Investigation•Report for 200-BP-1 Operable Unit (DOE-RL 1993c). Supporting
7 documents in the 200-East Groundwater-AAMSR (DOE-RL 1993a) include a health_-- - : _ - -
8 and safdty plan, -a-uro3edt-management p,an, and a data management plan. These
3____ci!pparting plant will be applicable to all treatability test work scope

_ J { ^ LIIIP •+6in t6n 9AA-RD_G Mnrnhln !nit-10
performeu vy-nln. n1411111 the LVV VI-V V'/GIVVIC •

11

12 Community relation activities in support of this treatability test will
113- - --be- performed as -speci€ied - in -the- Tr}-Rarty egreement (Ecology--et- a? . 1989b) .
.4 A-Cu7tural-Resources RPVIPW and an Ecological Survey have been performed in
1S support of the proposed 200-Bp-5 Operable unit treatability test sites. This

s. -aa i i nh 1 s i3^_ r--5 t1,n=Cn RSidePI@ '^. for /' 3fianRr'i-'••.-7 En.r.l-i1c ian URd€r=^6 cl'e$a_4^4?iliLy t^t ^4at'iy ^ y

. (/ 4110 Na
L..

4 l Vll
n..e

a
l
l LII

Cn.
V
avnmm^n4n

a
l
l IV

Dnl
1
i
•.J r\•.e
rv Art

1VnmeuY

38
_ ... _ . .

PYPlfiIiGfS=--] n^^^ D^ Tg-- ^'rY 5 - Gv5'i 1 he fSr^z3^ 9:dG1-Y.6na-9 ^^3t.itTFZI-_? .̂. .:... -- --•-•-r-- t. ai'L o f th e L:^U-o'r-:i

•„^Vpe1aVIC V1114 41GOYO li3ility test prior trl initiation of testing. T^eseO

Z21 - documents include:
_.:

_ T________ bili4v
test

cvctmm nnnro4inn nnnra
>^ --• 1r

p
GataV 1 Y^ YG.)Y J^JYVIII V,/GI 4Y.., ^ ures

L^
i y^•.]^.i..

"^-^`°^-Li'i-1i^Ly-t^'^`L ..']LC!nSd!R" !-!n"d!iir -!!- !,31] 1aI1

26

27 • Treatability test system quality assurance project plan.

28
29 -ln addition, supparting documents will be developed to support

_____30 nrnllnrtWarPr sampling, groundwater monitoring, and other project related, . ... _ _ .
^, --a^.,ia--- -' n^^^r•r,r.,,
.ii uC.Li7iLlc3 a3 nCr:3+a1J.

^c

33 Finally, to address site- and program-specific requirements, WHC will
34 prepare the following task-specific documents/permits:

36 • Hazardous waste operation permit: Addresses and mitigates site-
37 - specific health and safety hazards, provides for emergency
38 response and sets forth personnel training requirements necessary
39 for site entry.
4 0

41 • Radiation work permit: Addresses specific radiological control
42 requirements for conducting the test.
Al^V

4 _ -Safety-analysi-sTrl-ar:- Addres3es global--safety-and-erlvironMental
45 iss-ties -a;saeiat¢d wi#h alant vperat;as^s (e.g:: impasts resulting
46 - from-tank-faiiure) and specifies appropriate safety requirements

- for mitiaation of these imoacts.---- -- ^ - ^--
48
49 a Waste--cofltrol plan: Addresses --identification -of; --and -management

-- ----- -50 ----- --- --- - ----- - - --a.n.d--di-SpoSition--proced11reY fDr--wactPe nPnaratPd during field
a---^

_-
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Figure 7-1. 200-BP-5 Operable Unit Treatabi lity
- -- --- - --- -

^...y

_-.o-

1Z><ASADlI:FST lilrl 11.4M l1Z}Al1ASlO)f

. PR-EPPAENRiCINTERvAL DRAFT 1G•ct C ^ -'1 16Nrr

. JRAFT REVIEW 1]Nn,v p 30rvnv

. COMMENEiiE:SOLURON/PREPDOEDEi:I51pNALDRPFT 1CraCCI16

P. DO£ REVIEM T/Dne C tOJ.n

. GOMMEIRliF:SOLUfIO+LPREPDRAFfA t)J CC 26.Nr1

. DEIIYERDFlAFT ATO MILESTONE . ', O 31JU.

. DftAFT A REN'IEW BY EIPA/ECOLOGY IF.b CC 15P.n

. CqMMENT RE;SO:NION/PREP REY O 16F.b CZ^3 26F.b ..

. RELE)SER•E\I 0
28APr.2 26APr

_ w

D^OCV MCpff t ^AC[](TlifiJf - -.-, - -_
-. - .--

- ._

--
. GPP/SAP TRb C___- 1 31Mry-

. NEPA

'
25JU1 IC^ 25AU0

^ MMOP.

. . . . 25JU1 25NIY^
. RqfP

.

. SJFETYASSESSMENT 1FbC-_, _-] 9MnY

. OAERATANG I?ROCEDUFIES
25JU1 25.W0

. RIJDINESS IREYIEW
tY+G ^-I 26)wV

. 1NlSRE COKY,ROLPV.N

_ _ __--- --
-_-_ _ !--

tF.b C==_^ 15MV

_-
_ _-- _. _-

--_ •^ ----
- --- -

' _-_-' - --
_ -_

•rCLL A^IYJIt?[2Mi •f)1.1-H A 11.F-Df 11LZiq

,

. IiJNDUCf tNECLL IN6PECfIONS/PUMP TESiS ^ w C=L] 26F.b

. E43A1EOlATE. }YEIJ_S If!NECESSMi.Y . . . - tMev.^- =C 13FASY

I^UDblA.T4A.X^C[R • . . .

- MfiGIUIRE 54lAPLES^AR TE:STS CW RESIN-2 ::ITES NFab C==^ LIMU

- P13iFORMWARTESTF: DNRESIN:iELEOTION 15Mr C==C 29Ap --- '-- - - ------ -

.1 DG'd6N TEB,r SYSTEM

PRCiGLIiE TP_SC 6YST E:M 'ID•+o C__ _ -_ --._ .-_] 29JU1

FiVBRIOSTEE/ASSE.MBLE TEST SYSTEM .1hw C__ -;_ _ ----- -----^ tANI

. FlIF3D TESt• lYSfF1.IlMOBILZE Ti) SICG

,

ihu0 !^-1 29AUO

SITE PREPIJY/dIONS IOMq .---__-^ 12AU0

ST.A'RT ITLqT+SGALE IREHTABIUTY TEST-TPA. MILESTONE: (D 31AU11

OPEAA17EOiLOT-SfA'PT:FIEATA!EFIIJtt.,TESTa•6MTMS

_
'

15aP^------

_.--- -
:liiL.1R 1CIFD ll.lIIlLL t^'C[ ^^.

.I 6Fi1LL NIEW 'ilElll

. IoYtUATEOATANSE&f^TN6WWELSITE ^3J.n ---1104E

Oi4EPAF1ECiHIWMGLFTTEJiOFIpI6TRLICTIONS

M(N3I11Pc'FORDf-IIWfVG 19drC -^^29AP1

.^' DFOl11BORPJ1Ok.EArJWdPLEGIR.OUNDWATEFI ^ . 2NNYG-]3M.y ^ .

DFBLLIBOFlFll1O'IEAEJWIIPFEGOLOUNDWATEFI

LII] Ci BqRE430LE5 , . . - .. . I . I wn C.T-=C YS.M ' , .

--
Vf#EPARE WELL k;ORYESTING I

-] 30AU0Lul I

1116G11F '6lIlP D1A/DL)k

UESGNTESTSYSTEM IDw C=:= - --^ t3Apr '

PIFOCLIbE'Fk6i ISYSI:EM . , . . ^ llbu C__ _-- --^--:--..--_-^-] 29JU1

.i' HVEIRICATEJ.FSSEiMBLE TE6f SY5TEM tl3 c C-.- -----; -- --- , i-] 29JU1

.^' F(^IrJIL 1 EST $Y:i1rEMlN10BIIJIZE TO SRP AuBC-_^ .IUWIG

STkAT RLa)TE6:rLLE TREMT'FBltll'fY TLiST-TPA M'Jl£STOIJL

I

0
31INUy'

^ ICN+EwlP FILCIT-SOAlE TREATA4BILRY TF:SS-+6 NITMS 1``•+P ---

^l_^^

R14ffi}A)•Ii Y1Fih:WL41T Sf1112111tM=

_,_ . .__. - .--_- •_• ._._._-_^-.
;W{4rlTf 11pE l101FD/11m TL.iYF OI!1lllll[.3fOCNN.11K9A 1 ,

- __
.__._-.__-. - -^

, .
_-_. - _--.--_

.
•._ _.----- -_ -`--__ -. _., __-.-

_

. . .. ^ '

^Cdk1AFfPRF_^AHNTIOF^i/REtiiFCW/RFfVI519N

.OK)EREiViEW' ^ . . ., . , , . . ' .

IyFiKSEDCC'UMNNTASUBMITTORE<iA)LATOR:i

^R''4iGR.ATC}PI RE41EW^ ' . ^ . . . . . . . . .

^^. ftVISE DOCAME.NT Ii^,FINILLIZE

lRD11Dl IIOD )ll( fR,^]M1IL'tADASI[)M: bI AI
. . .

L...^Y^- .:., • r , . . . _____ _ __ ___ . . . . ..- __ .__ _

IOIIIihATi ILpY' i , . . ^

^ ^ . ,
,

I ^, ^ . .. .

, , . , .

. i ., .

, .

.

. . . .
. . ,

.

, I ..
. . ,

.

, . .
. ,

^ ,

. . '

.

^ . . .. ^. ,

_ 28F.b_

. . . '. . .

' .
. . . .

^ . . . .

^ . ' '. .

. . . i . . .

Il.Ir .TMry

, .

. f.MFy C=C^130.Am
. i .

i 30Jrp1 C-= 30W1 . .. .

. ' . ^i tirWY C_l.-= 3DNuy

;9(YWy C___.^ _] t50at

•!1&OC'IC= 30O0.

90OUK^-:

, - - - - -- --
/v19U.\ESFIMPTR!EATSAaTMOIJOLWGIlISEUCCESSFULRe4<;RItERLL.ES!:>BU,1EUIM0iF\TABIUIfITESTFlANf -------_-

., . . .. . . . - .. , ' . . ,

iveh on FaFSm e^ ^ PV I t ^ ^ I^ DE^^BIC

IfYW11111N1
200 E3f 5 OPIItPo4EaU

Cl Ivlu' o '
UIM/BXOF ry ...-.-_ F\W 1 t^[[T 6Y F\ wJ.fr!

7f^ 1



THI 1S P'AG,E:l: 1114"T EN111iCs R1AILLY

LEairf IE3L.ANlN:'.



DOE/RL-93-98
Draft A

-i --- --- 8.0 PROGiiAM ORGANIZATION

4 Fso,:re- 8-1 shows the organization for performing all phases of the
- ^+--^- treata'o^ piTol;=scale ility irests: Wes'tinyhause I^an€ar,.1 ,,,,,^^Na,,,^^ti^H,n„ ,_,,.,rn„i ,onmental

6 Restoration Engineering will have direct responsibility for the planning,
7 execution, and evaluation of the laboratory and-fieid tests. Other WHC
8 organizations wiTfi he used for various aspects of drilling and sampling
9 -actfvit-fes.
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Figure 8-1. 200-BP-5 Operable Unit Treatability Test Program Organization.
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'- 2 1

_7
299-E28-23- - - Cadmiun, filtered -- - - - ppU -- } - - 4.u-- 2.0-- i"u j + 3

---°--.-^^ - 299-E28-23 ceicium ---- - ppb ^- -- 18675.3 - 75,9 30000 I 3 3

299-E28-23 Calciua, filtered ppb 26625.0 22000.0 29700 4 4
-------

299-E28-23
-^-- ----- - ---Cesiun-137 -----pci%i --i 01435.3 664.0 2090 12 12_____

--- -
--99-E28-23 hlori^^---- - -------- --

F
-̂ -i- ni60.n_.,, 71nnn n--'- ^1000- ^ 5 5

299-E28-23 Chroalius, filtered ppb 12.5 10.0 20 4 3

299-E28-23 Cobalt, filtered ppb 20.0 20.0 20 2 i
--- - -

299-E28-23
- _- --
Cobalt-60 ---

- -
pCt/L 25.8 .1 228 j 12 10

-...n-CGp^:GGpp-23 - I.O^rr, fliieiei - -- T- - 12.5 '^10 . 0 20 4 3

177-1LV-V v,.....^ . 13.3 10.0 20 ^ 3 2

- - ^ - 299-E28-23 Cyanide, filtered - - - - - ppb - -- ---j 13.3 10.0 - - 20 3 2

--`°-- - -
299-E28-23

.......
Fluor"ide ... ____^ .._. " . _...-^ enn_^..... n̂ - .-_. n_ _ _cnn- - 1

iaor_^_^_rr.;r^. _ l.,l .._lA r l• rlC - ppb--- . 565.0 500.0 695 I 3 2

299-E28-23- Gross alpha pci/L ^ 31.8 16.9 48 11 11

299-E28-23 Gross beta pCi%L 11935.5 7660.0 20000 11 11

299=E F 10dine ?29 wi.7L- 1 4-3 2.5 7 3 3

299-E28-23 Iron ppb 38.7 .1 73 3 3

-299-€28-2,' --'.ran.,-f?litred _ ppb _j 56.3 25.0 100 4 4

^---- ---- ^ - 2vim-E'e^o-23 --isVesiLm. ^------^ - pph 5862.6 7.9 9380 3 3
- --

^99^28-^
• l' ^n8gnlalYll, TllClea-

1-
;^b

- Y[•f e
._

_ M DTf
..___

V

07M1
: 4 4

- cy--e+°o•23 Ca:'+arasa ppb 5.0 .0 10 ^ 2 1

---- 299-E20-23__ N_ narWatTes e_ , fiiter. _ 6_3 5.0 10 j 4 3

290-E38-23 -NicKel, littered ^-^^-- p--^•.,---- - 1
--Ts,n 10.0 30 I 4 3

5Ge42A.YZ ppb 85-98.0 - R30020 10700 j 10 10

--- --- -- 299-E28-23 Nitrite ppb 200.0 200.0 200 2 1

---------- - 277 -Ph^-ad!ate - - -- - ppb 760.0 400.0 1000 5 3

^- - - 299-E28-23 Plutoniuar238 pci/L - - .3 .0 2 ^ 11 10

299-E28-23 --- Ptutaniula-239/40- r.i/L j - 58.4 7.2 449 11 11

------ 2„428=23 ..-- Potoesi;.^s nnb 4851.6 4.9 7400 3 3

^-- 3------2^9= 2^2 -___ s:l._-atas9iess --

c

r..i. i -^ - 6912.5 6260.0 nav^Yn I 4
1

4. , ..__-.--... ..

299•E28-23 Ruthenium-106 pCi/L j 98.2 .1 571 12 10

299-g28-23 Silver, filtered ppb ^ 12.5 - 10.0 - 20 4 3

-- -_---[N-Eea-tl
,. _

"oaiiaa ---- - ----ppb -}- - 14707_,3 _ _ 77,n 22100 I 3 3
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4ell

--------------

Constituant Name

----------------------

Units

-------- -------

Averrge Niniaua Maxiscm

----------- -------- --------_

Total

---"-_-

D.L.

-----

299-E28-23 sodiua, filtered ppb j 21250.0 19400.0 23600 i 4 4

_' ^- ^•-`----- °'_- - ,.!,^5 1 319 3 296.0 3$6 11 11
---- - °^ _-_ .

3:c°'_° -:._ _1 t;2 3 127,0 137 3

------
29x-eca-c
--- --- --

^:-_ cra;:-,; ,, l l E, -
-- ---•i_^-ona P^: ori/L

_

:
4636.7

.
284.0 7890 11 11

IrIFi'c2ii Z:.

w ^

.... _....

alf

r-^.

ccb s;nnD,n 27800.0 39300 5

-
299-E^-% a^^^

&9 21L9 142 j S 5
--

f!^ L L' ='
^- --

cr «
--^ - -- -- ^^^ -

fizla

r '
-- --

- CeaC i--- - 17•5 -- ^A._.7. -- 8 j 8 8
209-E28J3 TemDerecure,

-209 -E 2 8•23--_ _ .Yin, filtered ii+.`+ 65.0 30.0 100 2 1
_ _ _ _ _ _ _

299-E28-23 Total Carbon PPb 22400.0j 20500.0 24300 2 2

x' r ^ rertwll ^•""it • ppb ^ --733-8 400.0 1000 4 2
rr. . co-cw[rr-e

O a .^ e-^..

^ - - . •+ _ ^•-_•_• - -a--x..e^..:_. - _-^L _ I__ .- Y-^ . -__ ^.F -,4 t

_ 0^E22°9 ° ir ^tilnrewthene ppb .2 .2 0 1 1

^

.- .

2ri="e''7v -

^

iritiurt -- ------ xn---- l•^
1 A}?: 2
i -

3160,0 8170 12 12
_.r . e a

U i pCi/L j 22.: 11,5 28 ^ 5 5
299-E28-23 uaran

!^ a
il-^

^ ^
- mD

. -^ 24.5 17._•
3 3

299-E26-23 Ura.•un-234 pCi/L 9.1 8.5 1c 2 2

--- .a=235 pCi/L ^ .3 .2 . 0 ^ 3 3

299-E28-23 UranilFi-2:ri'.- - -- -pCi/L 7.1 2.9 10 I ^ 3

--^ - 299-E2843 Vanadium ppb ^ 19.0 19.0 19 1 1

799-E28-23
----

Varadiua, filtered - - -ppb j--- - 22.0 - 17.0 30 4 3
_ - °•-

c^ E28 -

_ .

2+:^ ppb
-

I i9.0
.

19.0
.

19 j 1 1

I 7.0 5.0 13 I 4 3

-- H pH 8.1 7.7 9 13 13
299-E28-23 p

299-E28-24 Aluaiwa ppb j 140000.0 140000.0 140000 1 1

299-E28-24 Aanriciua-241 pCi/L . 6 .6 1 1 1
_

299-€28-24 -Antist.r!y ppb -I 110.0 110.0 110 1 1

249-E28-24 - __-- BariUs ppb - j 1400.0 1400.0 1400 1 1

2v-e28-24-
BerylliUm ppoj

6,38 .3 9 1 1

- -- -
- O - ^,

450 0 400,n 500 2 1
7W.GJR-/4 Xr®l L MM

-

300.0 300.0 300 ^ 1 1

299-E28-24 Calciua ppb j 180000.0 180000.0 180000 j 1 1

-- --_ _ -i:1-.i -- oCi/I I 112,6 .1 633 I 6 5
_--- - Y-iia`Z4ES

; rar-_:.w --___ _ I
nnb I 193250.0 18000Q.9 Z00000 ^ 4 4

202.0 202 ^ 1

1 770.0 Tl0.0 - TIO I i

299-E-0-44 '^S--
220.0 220.0 220 ^ 1

- EA'-E28-24
Pl.i/L

i ^ v
1.0

t 6
--

^ A 5

---299-f28'24 Lopper oob_ 850.0 850.0 850 1 1

2_99-e28-24 Fluoride ppb - ---^^-- ^ 2500.0 230TTT- 2700 j - 3 3

299=E28-24 Fiuoriaa --- - F^ - 1 . 4 1 . 4 1 1j
--- - -- -- - -----

299-E28-24
- Fluorine ppb j 2200.0 2200.0 2200 1

299-E28-24 Gross alpha pCi/L 152.0 - .1 --i250 -j -^-9 --8

------ --399-'e2°o-24 Gross "-ta ^i/L j 306.4 252.0 349 j 7 7
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^ ^ - - - -------- -Resutf s suaaisry Analysis suinsery

-^-
ell.

------------'

------ ----^^- ^---c"maiituent Naine

--------------'-'-'---------------

-- Units

'--° ---'---

Averapa Mininm Maxiniuni

-'-'-----" ----°-- ---------
Tota l

--'--- '

D.L .

--°-

299-E28-24
-lron - - -- -- --FPL'

=-v.r--`F7WJ.ii- --i2i`i000.0 ^tf
'^-^-- :- fc::L'w _•'

=•^
1

•-- ^ 73000.0 73000.0 73000 ^ 1 1
- -- r--^ao-_f

== =4
----- i;..".a^,^

_,. -
---ppb -- --^-- 11000,0 T1000.0 11000 1 1

-

299=E28-24 Manganese
1 1

^-^ --299-€28-24----- ---Nickel ppb 650.0 650.0 650

-- n 0 -'---._, _-= --- ^ - ---------^1s --^-^ - I ^nn n
---•-

7no.n
----- 3_00 2 1°

-

299-E28-24

-

Nitrite ppb j 119.1 38.3 200 2 1

299-E28-24 --- - P`o&01-te ppb 273.5 147.0 400 2 1

-
299-E28-24 Plutonium=238 - - R•i1L .2 .0 1 9 8

r^--^ 29Q-E28-24 Platao"tum-239/40 -
:11L 32.4 .1 144 9 9
^

43000.0 43000.0 43000 1 1

299•E28•24 Rutheniur106
^
PC /L 2.7 .1 16 6 5

OGb j 29.0 29.0 29 1 1

' 299-E28-24 sodiun ppb 9BG00.3 W'J^at n- awrsr.: - . .

^.
-°` __'e..299 -

e.._,.a'. ^^ndu^tnner^..,.... __..^_._..__.. Vmos . r_ ._. o'4:8 735.0-._.. - 1025 - 8
... ca ca

2°°-E2"•24_

_ y

srrmtium-90 pC"t/L 1%.2 146.0 328 6 6

cy1 _ _ . -
l f te

-_^ i_ 666 . 7 500 . 0 900 3 2
xo.€28 24

299-E28-24

w$u
sulfate We I- - .3 -.3 0 j 1 1

-- -,L^PYlCB-L4
c;_; .

-Td^icrattlre, . . 3 - _;=.- i7.6-
15.9 19

•
6

299-EZ§-24 otaj Grpanii CarWTi----- ---_^

_- -
F-__._ umui li.__. .^iuu Q_......._

nnnn
niuu

_

I

•

'

299-E28-24 Total Orpanic HaLogen --- - PPb I [8:5 17."u - 40 2 2

-- .---

_

-E.2^---- - _'•t Frit:•a . oCi/L 61916.7 56900.0 71100 ^ 6 6
-- -- ^ .^---

299-E28-24

. .

Uranium pCi/L ^ .6 .2 2 ^ 7 6

-
_c•"'f'ii-E28-24

-
vi aii.-.-'..+z+'

, °-.C .1- 0- j - 3 3
_

'=rl`^4^"-^^" [Iv_-M---
pC}/L : _. •1 -- .Y _. .. V I+

i s

°2•-E2°i

_

^
nCi/L .2 .1 0 3 3

rac r
490 0 490 0 490 1 1

n.299-E28-c4 Vde.+J]...n two ^ . .

299-E28-24 Iinc
ppb

• 2100.0- j
21M.v 91

`•"
nn

"
i 1 1

H_ 942 6.8 9 1 B 8
4 cn P

29o-e28-25 Alwi rsan ppb
""n

^- -- ou0.6- ^inn n- ^•n, 1 1

299-E28-25 Americiua-241 PCiiL - - .2 - - .2 _ :- I 7 1

299-E28 25 Berium ppb 71.0 71.0 71 1 1

299-E28-25 Braaide-- - --- ppb 276.4 52.8 500 2 1

299-E28-25 Calcium ppb I-^--^39000.0 --39000.0 ---39000 j - 1 -

299_g28-25 Cesim-137 PO;iL 288.0 34.7 10711 7 7

^ nl ^ppb
.iaJ^.3^r . nu-' 10M . 0

on=nn
i..+vv

I 4 4
^^ .

1_Zgo-c2a_25 ['hrmiu._ ppb 97.0 97.0 97

3°"" C^°a w p i%L j 2.7 .1 8 ^ 6 5
ss-E2o=2i .

ppb 53.0 53.0 53 ^ 1
299-E28-25 Copper

299-E28-25 Fluoride ppb 500.0 400.0 600 3 3

=25-€2°2- °S "'' oIdr
°^

PCi/L ^ 26.1 8,7 72 9 9
a"
- -

r-••.° .
- - ---- --- --- 3- 9194

^. .,.,. 12000 j 7 7
299-E28-25 Gross beta pci/L .^ iieu . u

299-E28-25 Iron ppb j 20000.0 20000.0 20000 1

299-E28-25 Mapnesium ppb j 11000.0 11000.0 - ----11000 j- 1 -
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•Cll - 4^iat}.{.^jt n.a.M1 '11C1_nnii^J__ rV___ _ w_____. _.. ^.... _ w .rn' ! _ _ ŷ17..m.^a ^$Y1^ _TOtgL _i D.1

ci>-€28-25 Narwsl_.2se 220.0 220.0 220 1 1

299-E28-25 Nitkel - ^- -- ---- ppb 44.0 ".0 44 j 1 1

299_E28-25 Nitrat! -pph- 8925.0 7700.0 12000 4 4

299-E28-23 Nitrife _ppb 119. 1 - 303 LW 2 1

299-E28-25 Phoschate ppb 273.5 147.0 400 2 1

299-E28-25 Plutonium-238 pCi/L .1 .0 0 10 8

- 299-E28=25 Pkutcniun-239/40 --- - 'yCi/L r-- 27.5 1.1 125 10 10

---_:----- -^•;:z^'^^. -eniAa^i..a n<#r-^--_-i__ - 56u"
--

1^ .

299-'c28-25 - Ruthenii^.°106 pCi/L 9.4 .1 28 6 5

299=€20-25 BM 6 .a ppb ^ YOOfI D 22000.0 22000 ^ 7 1

299-E28-25 Specific Conductance uahos 316.9 285.0 334 7 7

299-E28-25 Strontium-90 pCi/L 5148.6 3150.0 6270 7 7

^.` 299 - E28-25 Sl^lfate - - _ _
^i 2Vb00.0

_.... .
Zea00.0 31000 4 4

._
299-Ek. •?5

. . _. _
Teml+erature. field Deti-: 16.8 14.6 5

^., .:
299E28 Tctal Oraanit Carbon ;b j 700.0 700.0 700

.
1

----``'^'- --299-E38-25 - -Terel n-p±N,is Netopen PoL - - :.5 _ 1.0 8 I 2 1

799-E28-:5 Tritiua pCi/L 3994.L 2070.0 6280 5 5

2y'9-E28=25 UPa,4m pcilL j i5.1 .' 7 7 7

299-kZ3-25 :;:nnium ppb j ?.J ?.D 9 : 1

299-E28-25 Uraniue-234 pGi/L 6.6 5.4 8 3 3

299-E28-25 UraniUw 235 wi/L j .3 .2 0 3 3

295+-E28-25--^ Uraniuar238-- -- ^ pCi/L j 6.5 5.2 8 3 3

299-E28-25 Vanadiua ppb 39.0 39.0 39 1

23°s28 25 ::^ ---- -- -- ppb - I _ 180_0 ;m:u 180 _ j 1 1
200-F28-25 __ fN __ dl 7.6 6.4 8 i 7 7

299-E28-7 - Aeemne ppb j 140.0 140.0 140 1 1

299-E28-9 Aiieiinltq 46600.0 96600.0 96600 1 1

299-E28-7 Aluairwa ppb 304.0 304.0 304

---- 299-E28-7- 9ariw -- fooh I 53.0 53.0 53 1 1

2"^^,-E28-7 Cadaium ppb 9.0 9.0 9 1 1

299-E28-7 Caleiua ppb 32400.0 32400.0 32400 1 1

2^.^^.-E28-7---- ---Ceai.L!-1;7 QCi/L -j . _ . 4.0 .i_- 7

299-E28-7 Chloride ppb 16750.0 11000.0 22000 4 4

299-E28-7 Chromiua ppb 10.0 10.0 10 1 1

299-E28-7 -- - - CweFt-60 - {Ci/L 3.7 .1 10 8 7

299-E28-7 - fiuoride ppb 550.0 500.0 600 2 2

299-E28-7 Fluprlne -- --- - -qoh j ___ 500.0 _ 500.0 500 I 2 1

299-E28-7 Gross aLpha pCi/L 1.9 .7 4 8 7

299-E28-7 Groea 6eta aCi/4 148.0 _ 116.0 218 I 8 8
299.n8_7 Ioii!+!-12?--- eeci(L -- 1.0 _ >8 - 1 j 2 2r

--
-- -

- 299-E28-7 iron -- - -
-

-------- - p-pv ^-- ------- -j 15800:0 - 1580:0 15800 ^ 1 1
_

2_ -F2$-75 -9 --- -. Maaneaiun. -_ -- . - -p _̂ -- ^ 103n
__
0.P

_
- T0300.0-'

_
1 0300 ^ 1

299-E28-7 flsnpanese gob I 259.0 259.0 259 j 1 1

nnnnn^ ....n^.... R_A
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Vell

---^-^-----

Constituent Name

- ---°-------------------------

Units

-------

Average

---'-------

Minisun Mazisus

-------- ---------

Total

------

> D.L.

------

Nitrate ppb j o832.9 4600.0 8290 7 7

299-E28•7 Ptiosphate ^ 1000.0 1000.0 1000 2

299-E28-7 Plutonium-238 - - -- pCi/L j .1 .0 0 8 7

"_ -- - -

-

-- -
pji

"-
2M1

' :r xe•' ---- -.:..^.: '

.-

-

w••`

.̂.-- ._ - - - .^ -- -- C^ - n

299-E28-7 - Pote88itm 6170,0^-- 6370.0 6370 1 1

299-E28-7 Radium pCi/L j .2 .2 0 1 1

_.._.. _...
Z9Y-Etn`I

.... _.
- lctic Irun-*w^ 1^:; .

--r_..- . -`-•° . ± 16 j-- , 8 7

^ee _^'i -
e,,,1:, .,, ppb .-__j - 24/UU.U

-.....
^L4/UU:U LY

I
v"nw

n
j 1 1

ece > o

2v,

.

=62

..........

-^•^=^:4ic conductanoe -- --.__... . unnas :c:.,.1. n,.^ 94 . 0 no I 7 7

299-E28-7

,

Strontium ppb 166.0j 166.0 166 1 1
,-__•^

_= .._ s99-E28-7 Strantium-90 pCi/L 75.6 46.0 113 9 9

^--

_

'^-Te°=° Sutfat. Pob 36400.0j 32000.0 40500 4 4

2i9-E28=7 iechneiiUm-n_.-. "-pCi/L i -. 92.4 _ 614 136 I 3 3

7oo-d^a-, __- 7
,. . . - -- -Teaoerdtufe, ttela - - - - - - - -

" GeyC -^ - -
I

•i6.4 - -19 j -- 6 6

- - - ^..---- . oluerx ppb - j - nY.O °e0:0 -20

4%-r2s= ^ Totsi I 24200.0 --24200.0 --24200 j - 1 -

299-E28-7
-

Total Organic Xalogen ppb 14.3 7.0 22 2 1

----"-299-E28=7^^"" 5406.3 2830.0 7940 8 9_
POi/L 2.4 .1 5 7 7

299-E28-7 Uraniue-234 pr.i/L 1_3 .5 2 j 4 4

299-E28-7 Uranium-235 pCi/L .0 .0 0 4 3

--"- - 299=@28-7 - Urannium-238 1.0 .4 2 4 4

---
36.0 ?6.0 36 1 1

^..-« .

299-E28-7 zinc ppb 16.0 16.0 16 1 1

2m°E28_7 PH pH 7.6 6.6 8 8 8

299-E33-7 4-Methyl-2-pentanone ppb 1.0 1.0 1 1 1

299-E33-7 Acetone ppb 6.0 6.0 6 1 1

299-E33-7 Alueinm ppb 80.0 64.0 91 5 4

299-E33-7 Antilony -^ ^ " - - -ppF.` - -F- ^ 77-4. . . 18.0 57 j 5 4

7--- Anti»y, filtere.i 1R,5 18.0 19 ^ 2 i

299-E33-7 Arsenic ppb 8.9 6.7 11 8 8

299-E33-7 Arsenic, filtered ppb 6.8 ^-- 6.7 7 2 2

"'G

_-

Z;

-
y

^ • _ _
.- - .-
Narl[11 MY" -

^6.G
I - .. .

-_ 17.9. 3i3 7I 7

299-E33-7 Bariu, filtered ppb
_

21.9 21.7 22 2 2

- -- ^ - ii=Ei;=7 lliln8e^ ^ - i:0 1-.0 ^ 1 - j - 5 4I lj

-- :,,a^ -7- a^rv:1im; filtere3 P^ 1.0j- - 1.0 • 2 1

esf2•ethvIh.w11 nhthnlate oob j - 2.0 2.0 2 1 1

299-E33-7 Cadmi,,, ppb 3.4 2.0 4 6 5
"'_

334ClY-E ^ - --. .^a^:7ir ^•`^-to.--c..'-- , ,7.
: n
--' 2.0 6

4
I 2I - 1

299-E33-7 Calcium ppb 38857.1 31200.0 43700 7 7

-299-F33•7 CaLciun, filtered ppb 39300.0 39100.0 39500 2 2

-- -- iil9-E33--7 i.esiiw-w --- - -- rlL i- i,e ,i - 0 ^ 7 6

wM__nTY-T
G^^-GSi .

^I Y,.:IL.
" ...'.^..^ r.OC^

,^,^
4

-
,/W.O

y.,,
YIV

,
V

I^
V 7M ^. 1 1
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---- --1eit-------- .:Car^:i iuc;'r1-O; ... _n..,.tts .Averegr---
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. .lats:- D.L.

299-E33-7 Chloride PPm ^ 5-3 5.3 5 1

- 299-E33-7--- Chrosiun - -- -- PP:+ 20.7 6.8 34 ^ 8 8

- -- 299-E33-7 Chromium, filtered ppb 11.4 8.9 14 2 2

E33=7 ==;. ^ 6.0 3.0 10 ^ 5 4

299-E33-7 Cobelt, filtered ppb 3.5 3.0 4 2 1

_ _ - - •^en_eg:-i - c.4..i r_ut 40.$ 26,.3 - -71 7 7

^-------- _-E33-7- 1^.D^r -- -r"'h - -I^- - 9_5 6.0 14 6 5

299-E33-7 Copper, -fiitered -- - ppb j-- 5.3 - 3.6 - - 7- j 2

299-E33-7 Cyanide ppb 33.5 28.6 39 ^ 5 4

299-E33-7 Fluoride ppb 1100.0 1100.0 1100 1 1

C,••t 29O_E..^^_? . GrD9a e_Irr,Flw OCi/L Z.5 2.5 2 1 1

^_E3-c_7 .rnaShetg
C

i/Lo ^ 491.3 312.0 723 7

^^e-- 2n•€33°.' l....i1e-129 eC_i/L .4 .4 1 2 2

rGr1 279.0 2 589 8 7

299-E33•7 lron, filtered -- - pFk j-- - 41.4 - 37.0 46 1

299-E33-9` Lead ppb 2.2 2.0 ' '! 6

- _x•..:__ 7 =^, {! l tir^ ?Db 2.0 2.0 2 ^ 2 4

^
yy1 e^'
S'-^l^y" (

^ .

fl8V LSIYII r.^- J^-L-
^-n

L- v-_
iOnnn
IGR!•

Y $

2`79-E33-7 _ Naarxsium. filtered ppb .95C.^• 10800.0 11100 2 2

299-€33--7 ilany^e L^w - - i - _ 5.2 -- 2.0 -- 12 8 7

299-E33-7 Nenpanese, filtered ppb ^ 2.3 2-0 3 2 1

_ . ^n=^33=: -- Nercury - -- ppb j - - .3 -^ .2 - - D •' 7

2"-c3J-7 _ Nucurx, f i I tered ppb I .3 .3 0 ^ 2 2

-i94-€"s5-i ikthyi-erx-eht-aride - -- "{^..''' - - -3-0 - -3•0 - 3 i - 1 _ 1

7oo-E33-7 Nickel - ppb 12.5 7.0 19 6 5

299-E33-7 pickel, filtered ppb 6.5 6.0 7 2 1

299-E33-7 Nitrate ppb 92200.0 67000.0 119000 4 4

299-E33-7 Nitrate --^ - - ppm 129.0 - 129.0 - 129 1 1

299-E33-7 Potassium ppb 6154.3 4590.0 6970 7 7

299-E33-7 Potassium, filtered ppb ^ 5890.0 5890.0 5890 1 1

-- - - 299-e33-7
---- -- - Ruthenium-106 - -

pCi/L
-

^ 8.5
^

.1
-

44 7 6

_- ^
^.". ,_ __

__ __?'( ^
'_ _`:•_

- .lG\GIIIYII -
c=

. . /T^
___ ; a

-I •--^
i n
•^- - . . ^-

6 5

^----^- 2?9'l337-'-- ^!_rrlic^; f;ltared _ ' ^- --1 1,5 1:D - 2-- - I 2. 1

--- ;99=F==-7 --- - _s-ilver -i^'^`+ _ - - - 5.8 4-0 10 ^ 6 5

299`cy7_7
-SilyYe iiiternd ..-.OOG _.-_ 4.0 - 4.11 4 2 1

299-E33-7 Sodium ppb ^ 27850.0 21200.0 31600 8 8

- - 299-E33-7 Sodiua, filtered ppb 28800.0 28100.0 29500 2 2

299 E33-? Tific conductance udtos 413.7 360.0 442 4 6

399-e33-7 Strontium-90 pci/L .8 .1 3 7 6

- -- 299-E33-? Sulfa4x ---- - - - T+h ; ';400D.0 34000.0 34000 1 1

.._.^_.. , ..._:^„:,_° Ppe 36.0 36.0 36 1
-- -- -- -3gB'2^^.7-...._ - - - - - - L_

^ 41 e
. _. e611.e

e
°dle

ieen
-^wv

1 5
^-

s

299-€33-7 Tesperature, field DegC 17.8 17.1 19 7 7

299-E33-7 Thallius ppb 6.2 2.0 20 5 4

-- -- 29; ^^3 z- - --.>«^ :^, f i •.:erer - r:= } 4.r '^` - 5
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1/21/9y CONSTITUENTS WITH AT Lt`AST'ileudEC7^'Yi"YlittfesMe1rnco -P 8ya- 7

- -- ---- -- --------- ----- - Resul4s -5unrery Aneiy9is etemary

------ • • -- Units Average Xi nimum XaxiarJD Total z D.L.
Well en :aconatituent

----- °--------- -- ------ -- ---••-- ...... .. .....

- . :.: oci/L I 6180.0 2930-0 10900 6 6_---__---- -._Ex3,^
^„

_ - _
s 7 1 3 3

299-E33-7 Uraniun ---- i+OiiL
i

- _ 1.9- -1 _ _

' -
^ e

--
7

- -
7

- -
2

-
Uraniun rr"'i"1- 1.YI

I.V ^ - -

--- - 299-E33-7 Vanadiun ppb j 30.0 22.3 37 j 7 7

-- - 299-E33-7 Vanadiua, filtered - --- - ppb --- -I- 30.4 30.4 3C j 1 1

i ppb 14.3 6.0 23 j 7 6
299-e33-7 ncz

- -- 2 2
299-E33-7 Zinc, filtered ppb j 9.2 6.7 12

-- - pB j 7.7 7.0 8 8 8
299-E33-7 pH

= 699'49-55A
.1,1,1,2-Tetrac,l.:.wl.r^..̂ r̂ene ppb 10.0j 10.0 10 2 1

co,SsA 1 1 1 TrlchLorcethanC ppb 6.3^ 5.0 10 4 2

^sl

11.71

699-49-55A

^

1.1,2,2 Tetrachloroethane ppb j 10.0 10.0 10 j 2 1

L99-49-55A 1,1,2-Trichloroethane ppb - j - 6.3 5.0 10 4 2

- 8 --- -- 5 0 --- 10 4- 2
699-49-55A 1,1-Dichlorcethane ppb 8•I

6oe-y^-SSA --i^i-DPeisiarcethc?le --- 'F...'^ - i --1°8 --^.0 10 4 2

---- =55:699-49 i,2;'s,4-ietrschiarr>oerize;^e F.^^`^.., 10-0 10.0 10 2 1

e.69s^-#9=5^n ^ o s S.r^rr^rhlnrnMnzene. .--,--... ----, . OCb j-- - 10.0 10.0 i0 j 2 1

--- - - "

,. ,

3-T^ ^:rLf°:i C 811e ^ I 10.0 10.0 10 2 1
rn•49•55A6i ^r. ^r, , r

I 10 0 nin in I 2 1
soaveis-Ma= '3- -rit`kna^a^ r! - , ,

^. ^ 1 0 10.0 10 ^ 2 12:4:^=Trra=hio; _,

699-49-55A 1,2,4-Trichlorobenzene -^ ppb - j-- 90:0 10.4 110 j^- 2

ppb_ 1. 10.0 0.6 16 2

i 90 Lv SiA rn+etilBllci '-Di`
u

^^b 10.0 10.0 10 2 1
• - -_ . o

2
_ 64¢4 . cpn 10.0 i0.0 10

...3.
b RR 5r0 10 j 4 2

Y uIERiGrue[nenC
• -

pp

-----°°_
vaa_..

- °-• _
6vr-49-55A-

,
-- - -`- - . - - ---_ , --,r: __; "--'-----z°vian^aroelne:lc _--^ i

_--^-
rr-

_
i - - 7•5- i __ --- s,A I. 2-

- --

,

" 8 8 05 10 4 2
699-49-55A toropropene1,2-Dich . .

699-49-55A 1,3,5-trichlorobenzene - ppb 10.0j 10.0 10 2 1

A99-69-55A 1.3-Dichloro6enzene ppb j 10.0 10.0 10 2 1
_

699-49-55A 1,3-Dichloropropene ppb ^ 10.0 10.0 10 2 1

699-49-55A ichiura+eriz^e ppb 10.0 10.0 10 j 2 1

699-49-55A 1,4-Dioxane ppb j 500.0 500.0 500 Z

i
1 ethor...,YE mh- 10.0 10.0 10

-
2 1

kori-4r-3 . _ ..^...,

a

..

ppb

.
j 10.0 10.0 10

-
2 1

699-49-55A nwne2-Rex

699-49-55A 4-Nethyl-2-pentanone ppb j -10,0 - -- 10.0 -^--- 10 2 ^ - :

699-49-55A Acetone ppb 16.0 10.0 28 3 2

699-49-55A Acetanitrile ppb j 3000.0 3000.0 3000 2 1

_ tm_Ln-cc•. lrrnlwin - -.r., ppb ^ 10•D 1D•0 10 j 2 1
r..

_n_4.,ccA

_._

AOr^,l•^,,lirrile OOb 10.0 10.0 10 2 1

^-^^-------- - -SSA Aikaiinii ppb j 103555.6 96300.0 111000 9 9
699-49 y

. _
73• 7•

49,n w, 1 7^ 6
-

699-49-55A AAaoniua i0n r""`w 1700.4 800,0 1490 5 5

699-49-55A MtiwOny ppbP- I-- -- •
19.0,--

!JI_
-

I 7
1

6

cSi'4i'S'3A- Aniiwuly, F+Y^ = ^- ^s•" •,9.0 100 ^ 6 4



MOE1.°.L-93-98
Ilraft G

TfY:fTf-Tl'LWS S'.iih` AT-_.-.__.
\I.IIICt$AST f#'E IIETECi€"u rnwc S I NCE 1 .^ln^c It11

------- - --------------- - Resultr Suasx,/

_ ual Constituent Na lYdts Average Minium MaxilRaa

- ^ - - 699-49r-55A Antimony-125

69Q-60-5AL4 Arsenie

699-49-55A - -Arsenic, filtered

609-49'55A 9ari ---:

69949-55A_- Ew_ri w, filtered---

_ zeneaa?_ ._
699-49-55A DeryllitYll - -- - -

-- - ---- - Rw-49-SSA-
...
ltHeryllll_all; f ilt ered

eis('t eihyihe7ryl) phthaieie--

`-- --«'+-- 699-49-55K Bisichioralethyli ether

690-49°55A Bor-m., filtered -

^.^

--- '`•.z -6ir-49-55A e1AoaLetDile

-.--4$-SSA-.694 ......,chlar^hane --^:or^•••^•
"_

699-49-55A Cadailm

699-49-55A - -- Cadeius, filter.ti

e>-49-55A Ca'ciua

699-49-55A Calcius, filtered

699-49-55A Carbon disulfide

699-49-55A Carbon tetraohloride

699-49-55A -Cesi:a-137

699-49-55A ChLoride

699-49-55A rhdori&

699-49-55A Chlorobenzene -

699-49-55A Chloroethane

699-49-55A Chloroform

699-49-55A CfiCorolsethyl elethyl ether -

699-49-55A Chroaius

699-49-55A Chrasius, filtered

699-49-55A Cobelt

9-33A _ i;DDelt, filtered

OYY
•....-4•9n-5511

.
-- CVOeIL

^_.-`W.n
- --

699-49-SSA Coceer

- _ _ _ -699-49°55A iicr

, _ - A^-40-SSa - rrntr`r^l rale_hvrln _. _ -

6"-49-55A Cyanide

699•49-55A- - ..^/-Yii..'V., ii:tGrld

_Rg°-t9-SSA.---
--

nthr^.FI^"^tha^e

55A afl!

699-49-55A Dichlorodifluorowethane

699-49-55A Diethylarsine

699-49-55A Ethyl siethacrylate

699-49-55A Ethylbenzerx

699-49-55A Ethylene oxide

pCi/L

ppb

ppb

ppb

mb_

u^

fpb

Dpb

PPO

Ppb

Rp-'
pph

PPb

T
rT

ppb

ppb

^-ob

^

ppb

PPb

pi.i/L

ppb

pp!'!

ppb

ppb

ppb

ppb

ppb

ppb

PPb
006

Pw'.i/t

PDb

Ooh

ppb

PPb

at

- F'Po

ppb

ppb

ppb

PPb

PPb

age 8

Analysis Sumiery

Total > D.L.

3.7 .1 12
5.9 2.0 7

5.5 5.0 6
31.8 26.6 38

38.5 _ 32.0 451

a 6:3
1.0 1.0 1

3.7 5.0 - 5
3.G 3.u 3
10.0 1"u."u 10

21.3 1o n 24.

642.5 70.0 1000
10.0 10.0 10

-- i --7.5- ",n 10

8-8 5.0 10

4.L 3.0 7 j

j -2.7 2.0 1 j -
52&S6.7 46000.0 58200

„a36.4 54000.0 99200

8.0 2.0 10

j 6.3 5.0 10

12500.0 10700.0 15200

11.9 11.9 12

8.8 5.0 10 I

10.0 10.0 10

6.3 5.0 10

i0.0 10.0 10

23.5 6.0 112

7.9 3.5 10

7.7 4.0 10

4.0 4,0 8

IO.G .1 222

4.1 - 6.0 10
I

V.V IV

I 10,0 1030 10

j 73.8 10.0 247

95.5 10.0 247

75 5,0 _in I

10.0 10

j 10.0 10.0 10

10.0 10.0 10

10.0 10.0 10
7.5 5.0 10

3000.0 3000.0 3000

5 4
11 11

S 4
11 11

9 9

4 L

7 6

6 4

1 1

2 1

3 3

2

2

2 1

2

7 6

, 5

12 12

11

4 2

4 2

15 13

11 11

1 1

4 2

2 1

4 2

2 1

12 11

6 4

7 6

2 1

15 15

7 6

6 4

24 22

17 16

2 - 1

2 - - 1

2 1

2 1

2 1

2 1

2 1
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Result s Suwnary Analysis Summery

-.-°_--____-_. -.-ilwT!e a.,.rce^ Yinim!11 MeX iRIlII -_ -T9La4 -y D.L,
1^lIL

..........

GafKT1LYlnc wamv

......................... ..... -------

n••.•

----------- - ------- --- ------ ------

-- y -` t cnn n_ _ nn.n 500 I 3 3
b99-49-55A

-

^
{+p. 1

-

6ri-49-SSA

5 Piubrine ppb j 428.4 334.0 500 10 9
A699-49-5

^ b 0I 500 500.0 500 2
- - - -- ---69-44-55A '••.- --- - -..:^̂ l'^:'^•"' pp.. ..

.«e99bg+

_

crwo a!^he oCi/L I 2.8 1.7 3 i6 9
-- _>

tc pCi/L j 979.8 278.0 1550 10 10
699-49-55A aeuross

10 2 1
o ppb j 10.0 10.0 j

699-49-55A enzeneHexachloro

699-49-55A Hexachloropherx ppb j 10.0 10.0 10 2 i

--- -? --- 699-49-55A- Hydrogen sulfide ppb j 10.0 10.0 10 2 1

_ .'` ,.,.. ,.. ^r. 1wiF i2a ocijL .i .0 0 9 8
['^.,,(

- "

_
Ori 9s-JJn

- i ppb - i -_2119_5 42.5 729 1 12 77
699_4g-59A ron

699-49-55A Iron, filtered ppb j 101.8 51.1 254 10 10

e99-49-55A :erosene ppb 10000.0j 10000.0 10000 2 1

- -- ^ b j 4.5 2.0 20 j 8 7__a

d

pp

ppb S.5 2.0 5 4 2
699-49-55A Lead, filtere

- -- ---- -^-----699-49-SSA
---- --- -Megnesiun ^^ - ppb ' 14972.7I 12700.0 16800 11 11

• ^iiiterev ŜT'^ y 21536.4
1

16000:0 2•qiµ10 j it 11

" + 19.0 8.6 28 12 12
-- -55A--b99-4 Mara:r,ese

-
--
2' ° 11 4 33 j 9 9

699-49-55A 9anpariese, filtereb PPO • .

^ my j .1 .1 0 7 6
- ,6w -49----i2w _ Mer^ ,•,,•••^

:690.69-55

__

MerOur±%i filter'.
0 4 2

^

,.
-.__^_ee_^^•___ rah^rvlenitrile.._...__.,._._ -_. ppb..

10.0
.

10.0 10 2 1

699-4o-SSA _Methanethiot ___ _ -`i^ itSrJ_ . i:^..-.- .. 11-- i 2 i

^e.4o-54A
_ _ - rethyl Iodide ppb j 10.0 10.0 10 2 1

600-a9-3sA Methyi bromide iw 10.0 10•0 _ 10 2 1

-- - 699-49-55A -^- ^ Methy'tchloride - --- ppb ----. 1n,n __1n_0 _10 I 2 1

699-49•55A Methyl ethyl ketone ppb 10.0 10.0 10 2 1

699-49-55A Methyl methacrytate ppb j 10.0 10.0 10 j 2 1

699-49-55A Methylene chloride ppb j 12.8 10.0 21 4 2

-55A699-4^ u e.i.., z1M.,a_D• l..L.,i_. ppb j 10.0 10.0 10 2 1
s .... ,,,,.,.

b 0j 10 10 0 10 j 2 1
699-49 - 55A Nal7hthalene pp . .

_ _ _

_
S A699 4

r.r.
A 7

-

Jr

699-49-55A Nickel, filtered -- - ^- ppb - j 9.5 7.0 10 j 6 4

699-49-55A Nitrate ppb 133664.7 16T00 0 242000 17 17

---- - 6n49-55A Nit•ata obm. I 40.9 40.9 41 1 1

699-49-55A Nitrite ppb j 1000.0 1000.0 1000 j 2 1

- - --- 499-49,55A - =---9antichlarshe.n.z_w ^ -_ - ppb - _ 10.0 10.0 10 2 1

-----699-49-5]A - - -e1lTecn Oroeana, --- ---- - Yr^• -
1n.n

-
To:o -10 - 2 - i

0- i - 10 0- 10 10 2 1
4w'n^i PW . .

b- 99-49-5-sA
__

- ǹ __rvsp^iaae r-
.,.,.
IYW.iV̂ IYVV0^/^.V

,,,,e.
IWY

j 5 4

,n ee•
Aw-Y7-»p

p^^^ ei.w - -
rV.aaa,rn - ..... -- - mFf

rr-
I---_--^30Z8.Z //W.Y 1080D 11 11

- ,_49.5JA6 filtered ppb j 11311.0 9580.0 13100 10 10
,,

idi t -- -v --., ------- -- -- --50n,n 50n.0 500 j 2 1
^699-49-55A riyr W

- --- fi-_tru'..th--- --'nEi/I 32 j 15 13
bi^'49•SSA ^wu

-- •- - 02 10 12 12
lPlTian .
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Resul ts Suamry Anall•s'Is Sunaary

well

-------------

Constituent Naae

- ------------------- -----------

Units
-------

Avcrage
-----------

Min:Raaa Maximuo
-------- ---------

Total
------

D.L.
-.....

699-49-55A Seleniula, filtered ppb ^ 4.2 2.8 6 4 3

699-49-55A Silver ppb ^ 14.2 4.0 61 8 7

699-49-55A Silver, filtered ppb 8.5 4.0 10 6 4

699-49-S- S-A Sodius ------ -- ppb' -- '-^ - 3506.3 30200.0 38100 12 12

-- 694-4.9-55F-- -- Sba,-t-_un,
-

l..-ere--a
.

- - t tt ppb -- • -43236-4 37200.0 497b0 11 11

,_ ----- --= ==6^-49=55e-- - g^'.^,c =M^eta xe mhos _ 572.6 278.0 855 I 14 14

6W=4°-=55A Strontium, filtered DDb 397,3 311.0 487 ^ 9 9

699-49-55A Strontium90 pCi/L .2 .1 1 9 8

F---*. 699-44-55A --- Styrene --- - -- - - --pp6 7.5 5.0 10 ^ 2 1

-_ ^ -`v99°49-55`n-- .^__.Sd. •̂ o••------ - --- - nn1-- rr- 126700.0 106000.0 144000 10 10
w.

Ori'49-JJA
n--.e
JY\TeTe ^.^-__

YH
T^+.^

Hftw.flv
- 1flY

.w
11 1

rv"^ 699-49-55A Technetiua-99 pCi/L 4949.4 125.0 12500 5 5
tm

r`/rY
n I:e _

-Or`7Jf1 ^ - -
----.x.-.t^^^^ •:.Iw

-aei'a..:i c, eirna -i
D a-nP
-n-

I- --- 17,4 15.0 -_- 1$ I 74
I

1L

699-49-55A Tetrachloroethene ppb 6.3 5.0 10 ^• 2

^' ?L 1)
7 7_ 6- r

699-49-55A lhallium, filtered ppb 3.5 2.0 5 2

6W^49-55A Toluene ppb 6.3 5.0 10 4 2

699-45•55% Total Carhon PPb 234r% ^ 21600.0 25600 5 5

0n°49;.: i ctal Organic Carbon - ppb ^ 440.0 :?m ,CO 4 3

_._ _..699-49--55A TotalOraanic Haloaen oob 3.0 .1 6 I 2 1
- - M-gn.ccA ?rit;Kylp4es^horie Acid nnh_ ^ Io

-
.o

--- 10.0 10 2 1r

699-4Y--55A Trichioroethene ppb ^ 6.3 - - 5.0 i0 4 2

- 6r'It>-Jjl1 - `-T1`tl•111reaPt

S

TlalID[Il lol ppb W.

^t

V 1D.00 10 L

699=49-55A Trichloreaanofluoromethane ppb 10.0 10.0 10 2 1

--- ---- --69;-4:- zA. Tritiua ------ - pCiiL 611 14 .8 - !O].Q 140VV..... 16 16

-69Sr-/19'J5A Uran1U y..l/L - - 2.9 2.0 4 --10 --10

- Orr9949-55A Val.l:s. n... 22.7 13.0 34 I 11 11

6e9.e9-55A V.n.di ls, filtered ppb ^ 14.1 8.0 32 7 7

699-49-55A Vinyl chloride ppb 10.0 10.0 10 2 1

._.-__..-.----- 5 ----699-z - ^ ^y^-ireraii ppb 5.0 18 I 4 2
g A5

699-49-55A--- Z1rs -- - - - Inab ; 8.1 4.0 18 ^ 9 8
""-e_6'f'l=.r-,5,. 1..,.-"21r, ..;...Q^^.. -ppb ^̂ - -7.2 B.0 14 •̂ 9 77

^---699-49-55A ei3r1,3-DichLorocrooeife.._ 000 _ - ^. . 7.5 5.0 10 I 2

609.49.55A A $.0 7,0 9 21 21

----------- 699-a-55A _ tr,n.=iLD;s1`1 x-0eahylssF -- - ow - - ^- - ;t,n 10.0 10 2 1

^^------ -^- -- 699-49°55A - irerai-i,3-Oichioropropane -^- ppti j- --i.5 5.0 10 2 1

699-49-55A trans-l,4-dichloro-2-butene ppb 10.0 10.0 10 2 1

699-50-53A 1,1,1,2-Tetrachloroethane ppb 10.0 10.0 10 2 1

-- - -699-50-53A - i,i;i 5riehioroetharte - Pp6 j 6.3 5.0 10 4 2

699-50-53A 1,1,2,2-Tetrachloroethane ppb 10.0 10.0 10 2
699-50-53A 1,1,2-Trichtoroethane ppb 6.3 5.0 10 4 2

699-50-53A 1,1-Dichloroethane ppb ^ 8.8 5.0 10 4 2

699-50-53A 1,1-Dichloroethene ppb 8.8 5.0 10 4 2

200-BP-5 - 01125/94 A-10
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Draft A

^,....TVUENTS WITH AT LEAST ONE DETECTED VALUE SINCE 1/1/88 - vage ii

-Nesults Buwary -Analyxis SUmmary

Hell - --Const ----- -----ltuent Name
. :451in:--- if.ur. Noxio'- -nvcaSa`---

---------'- -°----- ------
^
---

Tara{ >
------- -

D.L.

-°--

699-50-53A 1,2,3,4-tetrachlorobenzene ppb ^ 10.0 10.0 10 2 1

nyu i00 10.0 10 2 1

699-50-53A 1,2,3-Trichloropropane- -PP6 - I 'D•U 10.0 10 2 1

699-50-53A 1,2,3-trichlorabenzene ppb 10.0 10.0 10 2 1

---- - z^_¢ _ez__ rJ #asa+^achtaf^a3^::---- --- ° ^- - 1 10,II 10.0 141
-

2
•

1
. .., ^..,.

--

.,.,_,. ._

--- 1.2;4-Tfichl-0re`r.^.ae.^.e oyb 10.0 10.0 10 j 2 1

699-50-53A 1,2•Dibromo-3-chloropropene ppb j----- iu".0-- -- 10.0 --- - i0 j 2-

699-50-53A 1,2-Dibroswethene ppb 10.0 10.0 10 2 1

..... -^^ cz. lnrnhrn;ene-- --
COb j 10.0 10.0 10 2 1

'

-^snonvo

L60-SO-33A

_
.,•

- --1,2`DlClllOicet`nane -. . --- '^^ j-- R_g
-

S,Q 10 4 2
..._.i^ =,: _ _ .

699-50-53A 1,2-Dichloroethene ppb 7.5 5.0 10 2 1

6e9-5o-5sA 2 DichioroDroPanei ppb j 8.3 5.0 10 4 2

699-50-53A

,
1,3,5-trichlorobmzene ppb 10.0j 10.0 10 2 1

-
^ ^

-----
. n1 0 0 -

10 2 1
699-50-53A 1,3-Dich(orobenzene PP6 I ' °• " 1 ."• "

659-50-53A 1,3-Dichloropropene - ppb - ---- - 10.0 - -- tU.O - i0- 2

699-50-53A 1,4-DicKlorobenzene ppb j 10.0 10.0 10 2 1

_._.__..-..on-;;, ;3A 'I 6-Dloxane - -ppb - 500.0 5u0.0 500 2 1

---- - --- 699-50-53A-- - 2-Ch:^roethyl vinyl ether ppb 10.0 10.0 10 2 1

699-50-53A 2-Hexan011e ppb -^ --10=0 10.0 10 - j -2

699-50-53A 4-Methyl-2-pentanone ppb j 10.0 10.0 10 2 1

ppb 7.0 4.0 10 2 1

699_e0_53A Acet!,,,itrile ppb 3000.0 3000.0 3000 2 1

-

,-

--699-50-53A Acroleih ppb I 10.0 10.0 10 2 1

699-50-53A AcryLonitriLe ppb 10.0 10.0 - i0 j 2 1

699-50-53A Aikeiinity ppb 67262.5 65300.0 68500 I 8 8

699-50-53A Aluainun ppb 109.0 46.0 200 9 8
-
699-50-53A Aniericiun-241 - - -- - pti/L f- - - - ^ - ^ -

699-50-53A Amacnitiil ian PPb -- i ta.5 55,0 82 2 2

699 50 5=A Antimony ppb 45.0 20.0 74 9 8

699-50-53A - Antiwcny, filtered ppb ^ 96.3 19.0 200 ^ 7 5

699-50-53A -- Antimony=i25 - t+"iiL -5.1 .1 19 7 6

699-50-53A Arsenic ppb j 3.8 2.1 10 11 11

699'i0`53A A.^^i^ tiilterwri
/.̂ .Li

] O... S. 4i 3

699-50-53A Bariu ppb 79.2 .1 200 13 13

.. 6m=e0-53A filteretl9eri.^ ppo _ _ -^ irrr` --w.0 iw 11

o9"r_50_53A

^

g^z^ ppb 6.3 5.0 10 ^ 4 2

699-50-53A Bery{{in ppb j 1.6 1.0 5 7 6

699-50-53A Berylliw, filtered ppb j 3.6 1.0 5 7 5

699-50-53A Berylliua-7 pCi/l 45.3 .1 91 2 1

6s9-5^u-53A BisCc^'`.,lo'.ar.'.e'hyl) ether ppb 10.0 10.0 10 2 1

..,-..._, .on-:u-^ ==". DGb j 4 .0 0 j 1 1

6ri-5D-53A Boron, filtered ppb 24.0 24.0 24 1 1

699-50-53A
- ---- - --- -Bromide - - - - -- ---- - - ppb - ^-^^ - --- - 3 - 2

699-50-53A Braweacetone ppb j 10.0 10.0 10 2 1

-Aoo-5n-53^ Bromoaichiorasethane ppb 7.5 5.0 10 2 1
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-- -- 7Jsults 5uri ry

Well ::matituent Naae Unitf Ave^.t0e Min-.,sza Maxiaue

699-50-53A Broa»foral - - -

699-50-53A Cadaiunl

699-50-53A Cadaiunl, filtered

699-50-53A Calciua

699=50=53A -_....ere.Calctw, tl^ca

699-50-53A Carbon disulfide

699-50-53A Carbon tetrechloride

699-50-53A Cerium/Praseodymium144

699-50-53A Cesiua-134

-- ---•-^..^^•.^ VAJV-JJI. LeS1M- L-i:- - - -- -

-£99-50-53A rhtcrS.'°

e99-50-53A Chi6rice
..;,I-- .. 699..56.531 rtilnm_;n;ene

699-50-53A Chl

- 699vv JJ.. G'sl°-- ^^.....,.,. -

699-5O-53A Chloramethvl atet',id ether

6:5-50-53A -- Chralaiue --

699-5C-53A Chraaiia, filtered

cf°=50-e3A_-- 0'.`a1t.

_ 699-50-53A Cobalt. filtered

-^-[-1•53n- f^LiT-6_I -- -

69s-:v-J..n s..,:r
699-50-53A Copper, filtered

- - - - 699-50-53A CrotonaidehydE -^-- - --

----- --690_50-53A--.. lYa.^.?de

699-59-53A Cyanide, filtered

V7^JTI JJw ^°^••-Iphrthalate- Y1-1. w.r• -

LM_CI^'53A
V77-J Di..Mi ^ltlvr.Mn.rvthane

- -- 599'50`53A-. nSMrwvMrhane^--

699-50•53A Oichlol'o0ifiuorometbane

699-50-53A - Diethyiarsine

699-50-53A Ethyl aarthacrylate

699-50-53A Ethyl6enzene -

--^--- 699-50-53A^- ------ ^- ètkylzne oxide

699-50-53A Europiuia-154

6
....
11 -J

_
J
e
Y
n_e

JN
z. 'CY..--_I V`/itT11`

.
I
e
JJ
e

^ - ^

699-50-53A Fluoride

-^--- ---699-70-53A F111GriOe-^- - -

"H s3^= = st^;r.^
6W-i5--53lc-.. . iorateicehyde ---

__. 600 SQ-STA Greas afohe

699-50-53A Bexachlorobenzerx

-- 699-50-53A Bexachlorophene

ma? sulfide__.

ppb

ppb

ppb ^
ppb ^ 11

ppb 2:

ppb

ppb I
PCi/L
pCi/L ^

-r=_::-

Rb

PPm
ppb

ppb

ppb

pp+ I

ppb

pCt/L

-- - }1w:-- i -_.

PPb

PP°
mb

ppb

T

l>O

ppb I
ppb

ppb

PPti I
ppb

pCi/L
^r: n I
1^^ y

VPD

--- rr• - .._ i

WS- --- _

pCi/L

ppb

PPb

DPD

8.8 5.0

4.3 3.0

3.7 2.0

11741.4 297.0

!7183.3 31200.0

8.e 5.0

6.3 5.0

17.8 .1

1.1 .1

1 . 6- - _1

57050.0 31900.0

38.1 38.1

8.8 5,0

10.0 10.u

6.: 5.0

10.0

22.0 6A
9.: 3.0

tp.: 7.0

13.0 4.0

-371.8 - 41.J

'c'-- -- - 7.0 -
10.4 6.0

10.0 10.0

769.6 110.0

782.2 110.0

2.0 2.0
7.5 5.0

10.0 _- - 10.0

10.0 10.0

10.0 10.0

10.0 10.0

7.5 5.0

3000:0
1.3 .1

1.2 - .1 -

i03.3 1000.0
1e 8

477.8 250.i?- -

#00.0 500.0

4.2 .8
2257_0 4240_

10.0 10.0

--^10.0 1 0.0 --

40.0 i0.u

i0

7

10

285000

289000

io

10

36

2

6

48000

38

10

10

10

Page 12

Anaiysfis iumrery

Total > D.L.

90 1

20 ^

50

20
J3F

107

20

10

2710

1690 ^

2 ^

10

10

10

10

10

10

3000

2 ^

r̂

1700 ^

2 i
1020 ;

9

3J70 __^

10

i0 j

111 ^

4

6

7

12

12
-4

4

2

2

15

12

1

4

4

2

11

8

4

1c

7

7

2

24

18

2

2

2

2

2

2

2

2

2

3
1

tA

22
27

2

2

2

2

5

5

12

12

2

2

13

12

1

2

2

1;

5

2
15
7

5

1

24
18

1

I

1

1

i

3

1

17

20

22

1

i

w ^n
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_RlSat
.

ts Suwilni'j Afl5lydt^ r ^...^kaY^i ..
,

-----------

carsstltumt Msne

------'-----------------

Units
----- •------

Average Xininrm

----------- ------'-

Xaxinam

---------

Tota

------

> D.L.

------

699-50-53A tndine-129 - - pCi/L { .1 .0 0 ^ 5 3

600-50-53A ._. .. -Iron
-

- . 458•8. ..
_ 4_ 1370 { 12.

-12

_---
----- _

- ----00-50-53A

__ _
..:- ----- 'IrOn, f i lt e r ed

_ _
^

i+W
n'.. a_- 265.0 406 ^ 12 12

z

-5" -53Abi Ka

w

ppb --- --I 10000.0 10000.0 ?000"v 2 1
uv

6^.,v,-_50-53A

...., ^

_Lead ppb 11.1 2.0 30 7 6

699-50-53A--- -- Le!d_, filtered ppb 8.0 2.0 20 -- 4 2

0 0 iM ppb 55940.0 79.6 79300 -- 12 ?2
:,9 -53A-5- - °

agr. e.^^

699-50-53A Magnesium, filtered
-----

ppb ^ 69208.3 63000.0 89900 12 12

l.j:^ 699-50-53A_- - NsPWanls! I 17.2 8.4 26 11 11

----;'^-'•r ----699-50-53A
- --- - -.

Manganese, fiitered ---
.. --, -. • --- --•-

- .
%_°

1^ 7 - R
6

'. cvv-50-sA .•.Y.-.e ,̂..:ry ppb 7 6
;...

c+l 699-50-53A Mercury, filtered ppb ^ .1 .1 0 4 2

i-. i-
- _

_' -_. .^-- -
on JJ=_

_.c_ P - :.,• i. _-.-
- .

„

- --='u..`,.. - ^ - -
in rl
•-._

-in.fj u j
^'

1

Metheru[i1iOl - ppb { 10.0 10.0 10 2 1

69'd-5"u-53A. Me. w ., i I..ti^^^ . ppb 10.0 10.0 10 ^ 2 1

699-50-53A
'

,

Methyl bromitie ppb 10.0 10.0 10 2 1
-

6e9-50-53A Methyl chloride - ppb j i0.0 40.0 10 2 1

--_
. _ -

tleRhYl .tMyl Ywfryp
ppb

iu.l1 - - 1^.v-- - - -i0 7
. .^.

_---
.._ _ _ -- -- z

699-50-53A Methyl nethacrylate ppb ^ --- 10.0 16.0 - - 10 - 2 1

------ =-'6Yt^ux3A--- --m8'hyte.r,EEhlg;:w --- ppb I 8.5 4.0 10 4 2

_ e:•_ 5V u u_niethylhydrizine ppb ^ 10.0 10.0 10 2 1
JGY1N

6w->v 5]e ir..M,Nlirw prb 1.0 1.0 1 1 1

699-50-53A Naphthdlene --- 10.0 10_0 10 2 1

699-50-53A Nickel --- - -- -- ppb -- - I- 94.4 - il."v 619 ^ 8 7

699-50-53A Nickel, f iltered 1 194.4 10.0 701 ^ 7 6

ano_cn_tL Nitrate ppb 524111.1 140000.0 625000 18 18

_
f.•!. en_e•t.

^ OY_1_JV-JJn
YiFniF^
wrc^.._ -

^t
..

1
.

661
.

- ^11 M] _l
_„

W] -1 .
•

I

599•50-53A Nitrite ppb n - 200•0 - 200 3 2

699-Si1-53in r,z^e"entarilloi'^be m6 ; 1a.0 - 10.0 - it, ^ 2 1

699-50-53A - Pentachioroethane ppb 10.0 10.0 10 ^ 2 1

699-50-53A^ Pherwl ppb 10.0 10.0 10 2 1

----- - 699-50-53A Phosphate ppb -^^-- ^-- 742:9 400-.0^ -- - 1000 j -7 5

__-
_^u_ _>_>_n
:-Fte--

n^-.. .
?l:.F,^a.__...._.

..._.. ^^J__..._..-
y„in-

.e -- -?-
.. •1 D t 4--

699-50-53A-- ---Plutoe5us-239/40 Ptl%L ^

_

o 0 0 ^ 5 4

699-50-53A Potassius ppb 12981.1 13.0 17800 12 ^-- 12

699-50-53A Potassiua, filtered ppb 14933.3 13500.0 16800 12 12
.,.,bJ_ J:- ngtsos;.,a4o pCi/L { 128.3 96.6 160 2 2

^
699-50-53A Pyridine - ppb --^ - 500.0 i"w0.0 500 2 1

__ _----.OD-5pr53A XUthefllf^N'1F^o 6•D '. 15 13
..... - ... e_I...: ^^ - - 'wD ^ -- 336 i- 7.5 61 11 11

699-50-53A Seleniul, filtered ppb ^ 26.4 19.0 33 6 6

^ --- ^- ^ 'M en _ c4. ---

_s.=--
n-50-53A Silver, filtered ppb ^ 10.1 4.0 20 7 S

-4e0_59=ee^ !_.,d:̂ -- ppb 1 50988.9 66.7 66600 { 12 12

600-SO-33A iiitlrea.- _SatllW, - --- - 'y^y... - .-_.sa•sct ..7 cn6rt0_0 66400 12 12
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Resul ts Suamery Analysis Sunaery

----------- - -----'r'e« ------

--------------

----C6ns.ii•.,t Uo.:

----------- ---------'--------

^ fJnis- -

-------

iV... :ra9G--- -

----------

b»uan! ._YAY.̂unm -

-------- ---------

L s O,L.Tote_

------

699-50-53A Specific conductance umhos 1622.1 130.0 2450 14 14

699-50-53A Strontiuo, filtered ppb 1009.0 944.0 1150 9 9

699-50-53A Str--.ti-_--9n_ pC1/L .2 .0 0 8 7

699-50-53A Styrene ppb 7.5 5.0 10 2 1

699-50-53A Sulfate ppb 406384.6 380000.0 450000 13 13

699-50-53A Sulfate Ppm 498.0 498.0 498 1

690.50_53A.._ _ T•ch•rriup-_oy oCi/L _ 14634.6 391.0 32700 11 11

- - $999-50-53A- Te perature, !ielC -- Oe^,C 17.5 16.6 19 14 14

699-50-53A Tetrachloroethene ppb 6.3 5.0 10 ^ 4 2

699-5e-5-31 h:(I.u. ---- - ppb ^- 5.7- - 2.0 _20 7 6

6°950=53A ?halli filt•rcd ppb 3.5 2.0 5 2 1

699-50-53A Tin, filtered ppb ^ 65.0 30.0 100 2 1

CNJ 599-50-53A Toluene ppb ^ 6.3 ?.0 1J ^ 4 2

69v-;P-53A Toial Car`o6rr ppb 15650.0 14600.; 1?200 4 4
°'^^-^^--- '^^---- yw.5,n•-jjA T^„ I nrnanir rwr^^ - -- -- -- :.y6 .I-- .717.3

- 400.0 700 I 4 3
e^

699-50-53A Tot•l Organic Halogen ppo 4.7 9 2 1
- --^ - - - ^ °- ' --Trin:r • l`lhasvh^oric Ac;^i ' -- . _ .. . _ ..

ll'
^
^ 2 1

699-50-53A Trlchloroc'.. ^^ - - N`Pb - - -- 6.3 --- 5.0 - 1L 0- ^ 4 2

099-50-53A - Ti'icnidr6ne2hc.eli.'•:i pob 10.0 10.L ?. 2

699-50-53A Trichloramorrofluoromethane pp6 ^ 10.0 10.0 10 2

d99-50_531-_ _ Tririu.. nCi/L 3220.7 470.0 5040 15 15

699-50'S3A - - =-Ura.^,i;as --- --- - a^^^- - i- - 5-3 - 3-8 A 5 5

699-50-53A Uraniun-234 pCi/L 2.4 2.4 2 1 1

- - - - - 699-50-53A Ureniuar235- pCi/L j-^ ^- -^ .1 i 0 ^ 1 1

699-50-53A Urmiua•238 pCi/L 2.0 2.0 2 1 1

699-50-53A Vanadiua ppb 31.7 10.7 53 11 11

6$9-50=53A _ :a-^i.., ,:ier^ ppb 9.1 5.0 30 ^ 9 7

699-50-53A - Vi.nyl chloride opb I 10.0 10.0 10 2 1

-- OY9-50-5.]A Xylenl9 ( t0[al) ppb 1 6.3 -- 5.0 10 4 . 2

699-50-53A Zinc ^-^-- --- ppb 14.3 6.0 23 10 10

6M0-53;. - ..^r-, f-ilter^_ 10.5 6.0 32 9 9

699-50-53A 2inc-65 DCI/L 4.3 .1 8 2 1

- 699-50-53A ZirconiuaVNiobiun-95 pCi/L ^ 16.6 12.5 21 2 1

-- - --- 69^-SO=SSA ^cYa-i,3-uien(6ropropet* ppo f -- 7.5 - - - i.u - -1u 2 1

-699=50= 53A ^^i. . .- ON 1 ^
7.7.. 3.0 8 1

_ 21 J l

--^---- - 699-50:s3A-•--- - 2,Di_hlDr,..r!sulenetrsra.t r1+1 ---i-- --10_0 10.0 10 - 2 1_ . ,

699-50-53A trens-1,3-Dichloropropene ppb ^ 7.5 5.0 10 2

699-50-53A trans-1,4-dichloro-2-butene ppb 10,0 10,0 10 2 1

699'52`24-- 2

609.52.54 2=Trichlorq•hen.1 1 ppb i 7-5 5.0 10 7, ,

699-52-54 1,1-Dichloroethane ppb 7.5 5.0 10 2 1

699-52-54 1,1-Dichloroethene ppb 7.5 5.0 10 2 1

OY/ JG'JY 1,2-Vlchl6r6ethane py.. 7.5 5.0 ' 10 2 1
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______ _
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_____

6 ^-52=54 2-Dichloroethene -1 ppi+ ^ 7•5 5.0 10 ^ 2 1

.. .. .. 699#2-J4

,
2-8t.'hlarD3r..'...ne1 Doh i -. 7.5 5.0 10 ^ 2 1

_

699-52-54 ---^

,

^-^2-Hexanone - ^ ^- - ppb I 10.0 10.0 10 ^ 2 1

rr o2-54 4.9.thyl 2-lxntaoone ppb ^ 10-0 10.0 10 ^ 2 1
o

ppb 1 8:0. . . 4.0 -1'[ j 2 i
_ - - _-bm-52-54 Acet^"•e _ _ -

699-52-54 Aluainua ppb ^ 89.8 ^ 46.0 - 233 ^ 9 8
_ ..- ._

tM_S^.S
c 4

_ . -
-

Antll^DflV
^.,i -, - - :
YM• ^ 36.9 -- 5.4 - G3 - ^ 7

^
c
^s.^ .

- - ^.. - - _.- "'
•- __^Dr -. _, .̂ .̂_

699-52-54 ^
... .

_-_Anti^aony; ftlTerea
_̂ i

_ _rV.-^• -."•° - _" i -

__.
.^^ --__:"`. `---.

_ .
-"'____-_-- _. _-- Arsentc -

_
t."Es`+ -i

__
5.5 :.B - - b--

, _
^ ^ 10

."
iu

^-;. orr-^2-^4
^', ADO-57-54_ _ . Arsenic. filtered. ppb ^ 6.1 5.5 7 ^ 2 2
4_^ _.. _

- -- --5J-SL •=BAPIll11 . . __ . _ ._._ ••-^ - } -... YM' - 55.3 ^7.7
_. _.

58 I 10 10
e-

v_3._
}

_ _ ^^' .

.- _ _.
54

_
- .

.-_ -- . - .. ^ -
•.lt_^._-._i- _ -. _-.- - ^eri^"

-
__^ --1 -
oss ..- -L . -vn r _Js.. _ ^ 36.6 e2 ^ 2 2

.^,^.
L• 1

_- O.. .__-. ^
_

b ^ 7 5 5.0 10 ^ 2 1
^! 699-52-54 8mzene pp .

= r?
. 699 52•54 eerylltua - ---

t
r'r^ i

1 n_
•

y.0 7 I 6 5
,",,,

'.^. :i= r°'(. .--- ^ ^ 1.0 1,0 1 I 2 1
- Dr'y-DC-94 .., ti^ei^

F

699-52-i4 Bis(2-etAylhexyL) phthalate ppD ^ 1.0 1.0 1 ^ 1 1

-___ _ 6'N-D2-5^-
-`:

s?rlFria'icntA,uxctnarr: -
__` - 1

- m= .. ,
z5 :,n tn

. .
^ 7 1

699-52-54 Broanform pob ^- ^ 7.5 5.0 10 ^ . 1

699-32-54 caaaine ppb ^ 4.3 3.-0 7 ; 6 5

--

-. .

bri-52=i4
- - --1::._-- -- Caaaiii, ttue:^__ e^r i 4.0 4.0 ^ 4 I 2 1

LM_C^_C/
V1)-JL-J^

. ... - .-___ _
C Ic^_.
a

__ _ _
oob
.• ^

___
701811.0

__.
602OU.U

____.__
S7IUU

_ _
^ iU

_
- tu

699-52-54 Calciue, filtered ppb ^ 61150.0 59800.0 62500 ^ 2 2
_

__

^

s oa=s._:.r - _ a r^sciBul?(^E e,^^^`...• ; - 7.5 5.0 10 ^ 2 1

699-52-54 Carbon tetrachloride ppb ^ 7.5 5.0 10 ^ 2 1

6ra=52-5» ChlDrobe^z^a T 7.5 5.0 10 ^ 2 1
-._. __-

=__0;;=52,:4 - ^^•-.__......._-_ ..^::_: __:::_: = _^F .^ . 10,0 _ 10.0 10 I 2 1

--
_ -

_^D^O.S2-5d rhloroform- - -
_..-_. _- _

- ppb - - ^
_ .

--^.5 5.0 - 10 ^ 'L 1

-_ -_- _-
__a.,n. 5^-r^.c_ .>-_._-- - =

war.^-::.. -:,...:^:. ---_. - Dnb I. . .. : 17.7 6.0 37 ^ 10 9
: J

699-52-54 Chrwiua, filtered ppb ^ 5.2 4.0 6 ^ 2 1

----- ----^699-5^54-- Cobeii ---- iw -^-- 3:7 4.D- - SO ^ R

; •
_

b' I 06 04 8 ^ 2 1
- S°°-52-:'3-- , ir.r^:^c.-_ -,ap . .

699-52-54 - Copper ^ - ^-- -^--^ ^ - ppb -- I -- ^e2.8 6.0 130 ^ 9 8

^--^ ^ - -- -[^DO_S2-E^i- -- .
^ CaMe(',^-Tiitel'e0 - ...

_ .^ .._i
_ - {^pp - i

-- --r r
. _v.J

--_ r n
s.^

_ 7. I _'7- ^ .1-

699-52-54 Cyanide ppb -- ^ - -76.1 10.0 169 ^ 6 5

--- -- 699-52-54 ^ Dibfomxhioroaa:thane - - ^ j --- - 7•5 5•0 1^_ ^ 2 1

-^ - -699-52-54 Ethylbenzerx ppb ^ 7.5 5.0 10 ^ 2 1

699-52-54 Iron -ppb I - iis.°o 62.1 1550 j 10 10

r'g6^°s^ ^ ...-_.;^ __ ^M ^ i 47.8 34.0 60 ^ 2 1

699^=52=54

,

._... ppb ^ 2.0 2_0 2 ^ 6 5

699-52-54
- -

Lead, filtered PPb ^ 2•0 2•0 2 ^ 2 1

699-52=54 _ - iia9nesi^ -__-_- -- ___ i
FF''^ __ i

zz+nn•n 1D7nn_n 24500 ^ 10 10

60D-5J-54 Ma90mium, filtered . Ppb __t_ -_ 20000.^0 ^--^i'y800.0`--- =^-- ^20200 ^' 2 ^ 2

699-52-54 Martpanese ppb ^ 14.5 3.1 33 ^ 10 10

. . -- c,.-- 6>.'S2=J. qa,^'i,ar-- f^lt•r.^F , . _: ^ oob ^ -^_ --s:4 -3.0 ^ -4 -2j ^ 1-

-__ - GY1i-JL-J4- ._ -.R^i^uij-. _ .__ _ ._
^^ i
m- . _1.

^
. _ _. -.

O
_

i b
i

5
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Results Susnrery

^I r....:^^; ueet. Units Avere9e MiniAM1 MaxiRea

------- ------------

699-52-54 Mercury, filtered

--699`52-54 -0lethyl -brm'+. de

699-52-54 Methyl chloride

-- - - -- 699=52-54 Methyl ethyl ketone

699-52-54 Nethylene chloride

- - ^ 699-52-54 Miokel^- - ^ -- - -

699-52-54 Nickel, filtered

699-52-54 Potassium

-----^^--- - ^AW-]2^54 - -- -^__ - L•,,__a,,
Yotess14M1. 1 1 V w, cv

: 69°=52°54 Sil:^r
- L^ 68o.G2_54 - SiiVRr fiStered

=699-52-54 : ^iun
AGG_52-54 --- Bndi,n. fiitered_---

6yy`'>r.=1+

l.00-52-54 Styrene

•..'^-52-54 • :•oerzture, field

- ^ -
.^ s __..
on .c-. ;l.'. r.,_.t^-•`=Tc.. R^! ......!!"^ -

.
___.

Rng-52-54.. _:. __ ThelLi_yl .. ..

Thdliu_, filteSed

-

699-52-54
-< Y C=2-

Toluene

- - ----
- -- ^ J„- pf6. --

699-52-54

, , ,......r. v....._..^

Vanadium

eri-52-54 v:nyt a`dori^,e
L

vm 52
S Yvlwe ^H^ftell.^..-.. .^ n,

699-52-54 Zinc

699-52-54 - ^^- Zinc, filtered -- - ^

^ .4i^a__•-01)-JG} ^
..Dd--C4 ^A^_'__"tnr=

699-52-54 pB

----------- ----699-52-54 --- - tratw 1.3=D9ohlerwr""ere-

Peye 16

.nelysis Suielsry

Totel > D.L.

ppb j .2 .1 0 j 2 1

Dpp. _
^.. -..

10.0-- --- 10.0 ^ -- 10 j-- 2-- 1

PPy 10.0 10.0 10 j 2 1

ppb 10.0 10.0 10 2 1

PPb j 13.5 - 2.0- v 2 2

R - 17 3 10 1 25 j B 7p . .

ppb 8.5 7.0 10 2 1

ppb j 9467.0 8580.0 10400 10 10

pp:, ^ 8535.0 '•0...,e^.0 8990 2 2

^ wnlt - 1.._ _. -ifl.R - - 7.1 j]. lu IU

mb 7,7 4.0 10 6 5

5.5 4.0 '^ 2

ppb 380:':.0 35100.0 40800 10

ppir ^5n ^,30^n̂., -365C0.D +.+LSw 1̂ 2 2

:e^!:es - i - 666.6 575-0 829 j >

ppb 7.5 5.0 10 2 1

1; .' 17.^ 19 5 5

mo 7 5 5.0 1C 2 1

ppb 2.5 2.0 5 6 5

RRp --i 3.5 2.0 1

ppb j 7.5 5.0 10 2 1

ppo 5:0 .0 2

ppb 26.7 8.0 43 10 9

71 7 An 35 ^ ? 1-- _
.a --- -i in n i i1 0 10 ^ 2 1n , ,

mb I 7.5 5,0 10 2 1

ppb 16.9 6.1 65 j 10 10

ppb - j 5.5 5.2 6 2 2
...a. _ _^y ] . S __ 5.0 __ 10 7

pN 7.8 7.0 8 j- 7 7

^- - j - 7 5- 5.0 10 2 1. -
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^^tric Conversion Chart,

+• A.^ toThe the reader as a tool toIfoiio^ny cunve^•s^on char^ ts pro-vl ^ ..... .......-

aid in conversion.

into Metrir. Units

- if You Knnw MuItiplv By To Get
_

_ ,

. -.__.Ltn^eng

inches 25:4 millimeters

°!nciie5 , : =cGnil-ef^, i

feet 0.305 meters

: --
yards 0.914 n^eters ----

.vfR^^ A

m11eS - LVU9

.--
LIIATGtGrC

•__^
iiICF

_I
.. -..__. _ -

a eF9 t„ ^r.F:nt.imeterg

^.ry sa. feet 0.093 sq. meter:,

EN" yards_ sq ,0836 sa. meters,

sq. miles 2.6 sq. kilometers

acres 0.405 hectares

;yu'fSS- (lNPight) -

Qunr.•PC ^ . G.E]. 39 - -- Craals

pounds_ - 0_454 kiloarams

short ton 0.907 metrfc ton

Volume _

VVI W
millilit_ars_
""••^•

tabl
:
espuuns
__-____

ouncesuia ounces-f"i su m^IIIIICers

cups-- - -- - 0.24 liters

pints 0.47 liters

--- --- -"-.'--qua.. 0 .95 -- _- "^itt?r

----aaiions - - 3.8 ,..^^^

cubic feet 0.028 cubic meters

rdscublc ° 7650 cubic metersya .

_ TCmnorafilra

r•ah^(erlh(SII - -
^^ { ^

- -g^n'l16{.t_32. - Veistu.Ci-

then ------ --

multiply by
5/9

Out of Metric Units

If You Know Multiply By To Get

Length

miiiimeiers 0.039 Inches

centi^1^t^r° 0,394 inches

meters 3.281 feet

meters 1.094 yards

kilometers 0.621 -- miles

Area

sa. centimeters 0.15F sq. inches

sq meters 10.76 sq. feet

sq. ineters 1.196 sq. y%rds

sq. kilomet?rs 0.4 sq. miles

hectares 2.47 acres

Mass (weight)
grams . _ Id.Uib -__ourlcr?R

kiloqrams 2.205 pounds

metricfon i.102 short ton

Volume

I milliliters 0.033 fluid ounces

liters __ 7,1 nlnt9^...__

^icr^ i.l^J! qlian^J--

I liters 0.264 gallons

cubic meters 35.315 cubic feet

^-cubic metsrs 1.308 cubic yards

1 Temperature
1

Celsiu& --- multlply by Fahrenheit
•_ _____ Ir L

9/D, inen

^ add 32
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